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CHAPTERl INTRODUCTION 
1.1 Survey objectives 
The defined general objectives were to estimate and map the distribution and biomass of small 
pelagic fish stocks off NW Africa (Morocco, Mauritania, Senegal and The Gambia) by hydro-
acoustic methods and describe the hydrographic conditions there over a period of 50 days, in 
November-December 1999. Similar surveys in the region had been conducted annually in the 
same season in the period 1995-98. 
The specific objectives for the survey in Morocco were: 
• To map the distribution and estimate the biomass of the main small pelagic fish species 
using hydroacoustic methods. The species of interest were: sardine Sardina pilchardus, 
sardinellas Sardinella aurita, S. maderensis, chub mackerel Scomber japonicus, horse 
mackerel Trachurus trachurus, T. trecae, and anchovy Engraulis encrasicolus. 
• To identify acoustic targets by midwater and bottom trawl sampling and process the 
catches by recording weight and number by species. For the target species, length 
frequencies are taken to describe the size distribution. 
• To sample standard hydrographical transects for temperature, salinity and oxygen off Cape 
Blanc, Dakhla, Cape Bojador, Cape Juby, Cape Dra and Cape Ghir. 
The time allocated for this part of the survey was 21 days. 
1.2 Participation 
Members of the scientific teams were: 
Institut National de Recherches Halieutiques, Morocco: 
Mostafa CHBANI IDRISSI, Hamid CHFIRI, Hassan MOSTAHFID, Lahcen 
ABOUABDELLAH, and Hakim MESFIOUI(l8.ll-04.12). 
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Centre National de Recherches Oceanographiques et des Peches, Mauritania: 
Ebaye 0. Mohamed MAHMOUD (18.11-04.12). 
Institute of Marine Research, Norway(IMR): 
Jeppe KOLDING (18.11-4.12, cruise leader), Tore STRØMME (4.12-19.12, cruise leader), 
Marek OSTROWSKI (4.12-19.12), Oddgeir ALVHEIM, Magne OLSEN (18.11-4.12), Tore 
MØRK, and Thor JOHANSSON. 
Special team on sonar development (separate objective) 18.11-4.12: 
From IMR: John DALEN, Bjørn TOTLAND 
From Christian Michelsen Research: Per Erik NORD BØ 
1.3 Narrative 
The survey started one day late due to delayed equipment arriving from Norway. Departure 
was from Nouakchott on November 20, steaming north to Cape Blanc to resume from where 
the Mauritanian survey ended. On November 21 st in the evening the survey started off Cape 
Blanc and continued northwards with an acoustic sampling grid with a transect distance 10 
NM apart, covering the shelf and slope down until about 200 m bottom depth. High 
concentrations of sardine were found in the area between Dakhla and 25° N in accordance 
with the experience from previous years. This area was resurveyed in a <lenser zigzag pattem 
on November 29-30, in order to more accurately delineate the resources. The survey then 
continued north of 25° N to Laayoune where the survey was interrupted by a call at Las 
Palmas 4 December for bunkering and crew change. Hydrographic sections were carried out 
off Dakhla and Cape Bojador. The survey was resumed south of Laayoune on 6 December. 
Between Cape Juby and Cape Dra the sampling of the outer shelf was less intensive, with 
distance increased to 20 NM between the transects. Hydrographic sections were saropled off 
Cape Juby, Cape Dra, Agadir and Cap Sim. The vessel called on Agadir 15-16 December for 
disembarkment of the Moroccan research team. The vessel thereafter steamed to Las Palmas 
with arrival 18 December. The weather gave very favourable working conditions for the 
whole survey period. 
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1.4 Methods 
Environmental Data 
Meteorological observations including wind direction and speed, air temperature, global 
radiation and sea surface temperature (SST) were automatically logged and recorded with 
position and bottom depth every nautical mile sailed using an Aanderaa meteorological station. 
CTD-stations were recorded at the standard hydrographic transects. A Seabird 911 + CTD 
probe was used to obtain vertical profiles of temperature, salinity and oxygen. Real time 
plotting and logging was done using the customised Seabird Seasave software installed on a 
PC. The profiles were in general taken down to a few meters above the bottom. In deep 
stations, however, data logging was interrupted at 500 m. At each station on the standard 
hydrographic transects two Niskin bottles were triggered for water samples, one near the 
surface and one near the bottom, in order to calibrate the oxygen and salinity sensors. The 
water samples were analysed for dissolved oxygen using the Winkler method, and for salinity 
using a Guildline Portasal salinometer mod. 8410. 
Biological Sampling 
Biological sampling of the fish was canied out using trawls. A pelagic trawl with floats was 
aften used. A smaller pelagic trawl or the bottom trawl with floats was used for sampling the 
pelagic fish in very shallow waters (depth less than 25 m). Annex li gives a description of the 
instruments and the fishing gear used. All catches were sampled for composition by weight and 
numbers of each species caught. Species identification was based on the FAO Species Guides. 
Length frequency distributions, by total fish length in cm, of the selected target species were 
taken in all the stations where they were present. The complete records of fishing stations are 
shown in Annex I. 
The following target groups were used for Morocco: 
1) Sardine (European pilehard Sardina pilchardus), 
2) Sardinellas (flat sardinella Sardinella maderensis and round sardinella S. aurita), 
3) Anchovy (European anchovy Engraulis encrasicolus), 
4) Horse mackerels (Atlantic horse mackerel Trachurus trachurus, Cunene horse mackerel 
T. trecae and false scad Decapterus rhonchus), 
5) Mackerels (chub mackerel Scomber japonicus), 
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6) Other pelagic scombrids, carangids and associated species (such as Auxis sp., Caranx sp. and 
largehead hairtail Trichiurus lepturus), 
7) Other demersal species (such as Sparidae, Haemulidae and Merluccidae). 
Acoustic Sampling 
A SIMRAD EK500 Echosounder was used and the echo-grams were stored on both paper and 
files. The acoustic biomass estimates were based on the integration technique. The Bergen 
Integrator (BEI) was used for analysis and allocation of the integrated sA- values (average area 
back scattering coefficient in m2/NM) to the individual specified target groups by 5 NM 
intervals. The BEI system does not underestimate <lense schools and schools close to the bottom 
as some times may have happened with the EK500 Integrator used in the 1992 surveys. The 
splitting and allocation of the integrator outputs (sA-values) was based on a combination of a 
visual scrutiny of the behaviour pattem as deduced from echo diagrams, the BEI analysis, and 
the catch compositions. 
In cases where the target category of fish contains more than one species (sardinellas and horse 
mackerels), the mean SA- value allocated to the category is divided between the species in the 
same ratio as their relative contribution to the mean back scattering strength in the length 
frequency samples. 
The following target strength (TS) function was applied to convert allocated sA-values (average 
integrator value, or area back scattering coefficient fora given species or group of species in a 
specified area) to number of fish: 
TS = 20 log L - 72 dB 
which can be converted (see Toresen et al. 1998 for details) to the area form (scattering cross 
sections of acoustic targets): 
CF;= 1.26 . 106 . L/ (1) 
where L; is total length in 1 cm length group i and CF; (m.2) is the reciprocal back scattering 
cross section, or so-called fish conversion factor. In order to split and convert the allocated SA-
values (m2/NM2) to fish densities (numbers per Jength group per NM2 ), the following formula 
was used: 
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P, 
Pi= SA· n L_L_ 
i=I C FI 
where Pi = density (n/NM2) of fish in length group i 
sA = mean integrator value (m21NM2) 
Pi = proportion of fish in length group i 
(2) 
n L l!..L = the relative back scattering cross section (m2) of the length frequency 
i=I C Fi 
sample of the target species, and 
CFi = reciprocal back scattering cross section (obs-1) of a fish in length group i 
For TS= 20log L- be 72 the formula can further simplified into: 
- n; 
P1 =1261217* Sa max (3) 
"Ln,t7 
i= min 
where sa = mean integrator value of a species within an aggregation area, in m2/NM2 
n i = frequency count of length group i in a pooled representative sample from the 
distribution area. 
l; = mid length of fish in length group i . 
The constant 1261217 incorporates the offset constant -72 in 
TS equation. For other TS relationships the equation constant 
is. The table is presented to facilitate a recalculation in case 
improved TS measurements are provided in the future: 
Using equation (3), the pooled length distribution is used 
together with the mean sA-value to calculate the density by 
Iength groups for each observed area of distribution. The total 
number by length group in the area is obtained by multiplying 
each density by the area. Areas were calculated on the maps by 
using a digital planimeter (Tamaya Planix 7). 
The number of fish were converted to biomass by length group 
TS 
constant 
-74 
-73 
-72 
-71 
-70 
-69 
-68 
using the estimated weight at length from the length-weight relationship: 
Equation 
constant 
1998895 
1587779 
1261217 
1001821 
795774 
632106 
502099 
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cond 3 w =--*L 
100 
(3) 
The specific condition factors obtained from the samples and applied for this survey were: 0.82 
for sardine , 0.84 for sardinellas and horse mackerel and 0.54 for the anchovies. 
Finally the total biomass estimate is obtained by surnming the biomass by length group and 
areas within each sector of the survey. 
Equations (1), (2) and (3) show that the conversion from sA-value to number of fish is 
dependent on the length composition of the fish . In general there are many problems associated 
with getting representative length distributions when the various size classes are geographically 
segregated. When no segregation occurs the various length distributions are pooled together 
with equal importance. Otherwise, when the size distribution varies with the sampling site, a 
weighting factor is applied that takes into account the density at the location. In most cases, the 
mean acoustic density at the location of the sample is the most representative index of this fish 
density. 
For the estimation of the biomass of target group 3) carangids and associated species, an overall 
average length of 23 cm and a condition factor of 0.88 (to calculate mean weight of this length 
gro up) were applied. 
A systematic approach to a) produce pooled length distributions of a target species for use in 
the above equation and b) calculate the biomass estimates fora region, are obtained through 
the following procedure: 
• Bach trawl station gets an integrator value as a density index for the sampling site. 
• Representative length distributions are selected from all the collected samples of a fish 
aggregation. 
• The mean back scattering strength of each of these length frequency distributions is 
calculated. 
• The selected length distributions are then pooled using the ratio between the allocated SA 
value and the mean back scattering strength as the weighting factor. (If the size distribution 
is geographically uniform the three steps mentioned above can be skipped and the samples 
are pooled together with equal importance.) 
• The pooled length distribution is used together with the mean sA value to calculate the 
biomass in numbers by length groups, for each area in the map, using formula (3) above. 
Numbers are converted to weight using the condition factor of the species. This can be 
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calculated from the length samples where the total weight of the sample is recorded, or 
from individual biological samples. 
• Biomass is calculated as the product of the density and the area of the aggregation, and 
finally the area-related biomass values in a region are summed together. 
The necessary calculations are done in NAN-SIS software or spreadsheets after the scientist 
has completed the two first steps in the above list manually. 
All data on fishing stations and fish length sampling were made available to the participants 
from the local research institutes on diskettes. 
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CHAPTER 2 SURVEY RESULTS 
2.1 Hydrographic Conditions 
Wind conditions and Subsurface Temperature 
Continuous recordings of temperature were done at the intake of seawater to the ship's 
cooling system. Since this water was pumped from depth of 5 meters, the measurements are 
representative to subsurface layer, as opposed to satellite imagery, which provides a 
temperature of a thin layer located directly at the surface (SST). Results in terms of 
distribution maps are presented in Figures 3a (Cape Blanc to Cape Juby) and Figure 3b (Cape 
Juby to Jorf Lasfar). These maps were interpolated from the data collected along the acoustic 
survey track (Figure 1). The main observed feature on those maps was a systematic decrease 
in temperature towards the coast, what indicated an ongoing upwelling. Indeed, the lowest 
temperatures were recorded along the inshore end-pieces of the transects, where they 
typically stayed in the range of 16 to l 7°C. A notable exception occurred south of Dakhla, 
where the temperature > 18°C water spread across the whole survey region. This event was 
apparently connected to the wind slackening and changing direction in this region 
(Figure 4a), what hampered the development of upwelling. A similar event of the 18°C water 
spreading onshore during wind relaxation was recorded south of Agadir (Figure 3b and 4b ). 
Apart from the aforesaid events, the regular wind conditions persisted in the surveyed region, 
with the prevailing northeasterly trade winds oriented alongshore and thus creating favorable 
conditions for the development of upwelling (Figure 4). 
Subsurface Waters Masses and Coastal Upwelling 
The high productivity in a coastal area is associated with coastal upwelling systems, where, 
typically, nutrient-reach subsurface water masses rise to the surface and develop the chain of 
food web reactions: primary production - plankton - fish. However, the properties of the 
water masses drawn by the upwelling to surface are variable, and an opposite situation also 
occurs (e.g. el nifio), in which the water mass entrained in the coastal area by upwelling is 
depleted from nutrients and hence it hampers, rather than stimulating the production. To 
accompany our abundance surveys carried out in the Moroccan upwelling area, we measure 
properties of the subsurface water masses of the region and trace their presence the coastal 
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area in order to understand in what ways their seasonal and interannual variability affects the 
productivity along the shelf. 
The Moroccan shelf is located m the transition zone between two major hydrographic 
regimes of the northeast Atlantic. To the north, hydrography is dominated by the southward 
flowing Canary Current system, bringing to the region high temperatures, salinities and 
oxygen concentrations. South of the transition, water masses are of tropical origin, being 
relatively cooler, less saline and with lower oxygen concentrations. For consistence with 
existing oceanographic terminology, we use the term North Atlantic Central Water (NACW) 
for the northem domain, and South Atlantic Central Water (SACW) for the southem regime. 
In the following, we describe the distribution of seawater properties along the Moroccan 
coast (temperature, salinity and oxygen), as these were observed during the 1999 survey. The 
results are presented in Figure 2 by means of vertical sections of temperature salinity and 
oxygen. These were obtained from the data collected along the set of sections parallel to 
coast, of which locations are depicted in the Figure 1. 
SACW was clearly observed along the southemmost section off Cape Blanc, below the depth 
70m. It was characterized by temperature less then l 7°C and salinity less then 35.8%0. In the 
salinity section, the subsurface isohalines formed a dome-like feature most pronounced at 
Stations 945 and 946. Based on the water density distribution (not included in this report), it 
was deducted that this feature manifested a northbound subsurface flow occurring offshore in 
the southem part of the surveyed region. From the oxygen distribution, it is evident that 
SACW was associated with very low oxygen concentrations (< 2 ml/I). 
SACW was separated from the surface water by the thermocline at a depth of 70m. In the 
surface Iayer, the 17° and 18°C isotherms sloped up towards the coast, suggesting an ongoing 
upwelling event, uplifting the cooler waters to the surface. However, a detectable increase in 
the near-bottom temperature and salinity at the inshore station (Table 1), indicated that the 
upwelled waters were drawn from above the thermocline rather than from the underlying 
subsurface SACW layer. 
There is a well know fact (i.e. Manrfquez, Fraga, 1982) that north of Cape Blanc a drastic 
change in water properties occurs, marking the transition from SACW to NACW. This 
transition zone appears to pose a natura] hydrographic boundary dividing the major pelagic 
fish stocks of the region: sardinellas in the south, and sardines in the north. 
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The second surveyed section at Dakhla, some 200 nautical miles to the north of Cape Blanc, 
was certainly in the northem side of the aforementioned transition boundary. The 
hydrographic regime observed along this section was entirely within the domain NACW. At 
the outermost station (Station 953), for example, at depth of 200m, the observed temperature 
was 16.2°C, salinity 36.3%0 and oxygen concentration was 4 ml/I. For comparison, at the 
respective station from Cape Blanc section (Station 947) the temperature was 13.5°C, salinity 
35.6%0 and oxygen concentration was 1.4 ml/l. 
The warm and saline body of water (T > 19°C, S> 36.7%0) visible in the western part of the 
Dakhla section bears the T-S signature of the southward flowing Canary Current. Under the 
current, in the shelf break region, upwelling process was detectable in terms the subsurface 
water at temperature l 7°C and salinity 36.3%0 advancing onshore. This upwelled water 
extended inshore to Station 951, were it reached the depth of 45 meters. Further inshore, in 
the surface layer, a slight decrease of temperature towards the coast was observed, but 
salinity was uniform and relatively high (>35.5%0). The presence of this high and uniform 
salinity near the coast in conjunction with the recorded low wind velocities on the approach 
to Dakhla section (Figure 4a) indicated that upwelling was in a stage of relaxation: decreasing 
alongshore wind stopped the offshore transport of the surface water, and gave rise to the 
compensational flow of the more saline water from the Canary Current domain onto the 
co ast. 
The next section along the survey path was that off Cape Bojador. The shelf at this location 
becomes steeper and narrower. The surface body of water associated with the Canary Current 
penetrated deep inshore. Still, there were clear signs of the upwelling of the T=l 7°C and 
S=35.3%o water across the shelf. At the innermost station (Station 954) the upwelled water 
was present from the bottom to the depths f 20 m (Table 1). At the shallower depths, the 
warmer and more saline surface waters, connected to the Canary Current were observed. 
The high temperature and salinity waters transported with the Canary Current were observed 
on the two subsequent sections along the survey path, off Cape Juby and Cape Dra. These 
two locations are in the region where the ocean boundaries form a narrow passage with the 
eastem Canary Islands Fuerteventura and Lanzarote. To the north of this passage, at the two 
northemmost sections of the survey, off Agadir and Cape Sim the T-S signature of the 
Canary Current disappeared from the record. 
The presence of the subsurface waters in the coastal area, attributable to upwelling persisted 
on all sections northwards of Cape Bojador. Towards the North the upwelled waters along the 
coast became cooler and less saline, matching the change in the water properties of the 
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NACW subsurface layer on the offshore side of each respective section. Oxygen 
concentrations in the upwelled water, except that off Cape Blanc, were higher than those 
observed in the subsurface layer (Table ??). 
Table 1. Comparison between temperature, salinity and oxygen observed near the bottom at the shelf-break 
station and the station nearest to the coast. A close match between the offshore and inshore temperatures and 
salinities indicates an intluence of upwelling. 
Section Stations at shelf break Inshore stations 
Station DeEth T (0C) S(ESU) 02(ml/l) Station DeEth T (OC) S(Esu) 02(ml/I) 
Cape Blanc 945 96 14.6 35.6 1.3 941 30 17.0 36.0 1.9 
Dakhla 953 103 17.0 36.3 2.9 948 22 18.1 36.5 5.9 
Cape Bojador 957 134 16.9 36.4 4.3 954 28 16.8 36.4 4.7 
Cape Juby 963 095 17.1 36.4 4.3 965 33 17.4 36.4 4.8 
Cape Dra 970 137 16.8 36.4 4.1 966 32 16. l 36.3 5.6 
Agadir 975 118 15.9 36.3 3.8 972 23 16.4 36.3 5.0 
Cape Sim 980 119 16.1 36.3 4.6 972 18 16.3 36.3 5.0 
The main features of the hydrographic conditions encountered during the survey agreed well 
with the long-term seasonal distributions for the winter season (Mittelstaed, 1991). (1) 
SACW was detected only in the southemmost part of survey area, while NACW persisted on 
the remaining sections. (2) Hydrographic signatures of the ongoing upwelling events were 
observed throughout the whole survey area. 
References: 
Manriquez, M., Fraga, F. 1982. The distribution of water masses in the upwelling region off 
Northwest Africa in November. Rapports Et Proces-Verbaux Des Reunions, vol 18, pp. 
39-47. 
Mittelstaedt, E. 1991. The ocean boundary along the northwest African coast: Circulation and 
oceanographic properties at the sea surface. Prog. Oceanog. Vol. 26, pp. 307-355 
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Figure 3a Sea surface temperature, Cape Blanc to Cape Juby. 
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Figure 4a Wind conditions along the survey track 18 November - 6 December, Cape Blanc to Cape Juby. 
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Figure 4b Wind conditions along the survey track 6-15 December, Cape Juby to Jorf Lasfar. 
20 
2.2 Distribution of pelagic flsh on the shelf from Cape Blanc to Cape Juby 
Figures 5 to 8 show the distribution of the four main species groups of pelagic fish by 
contoured acoustic densities. 
Sardine, The southemmost aggregation of sardine Sardina pilchardus were found west of 
Cape Barbas (Fig. 5). This was mainly small sized fish with modal length 12-13 cm. Two 
main concentrations were found between about 23°00'N and 25°20'N much in line with the 
distribution the previous year. The densest aggregations, close to the shore, consisted mostly of 
sardine with modal length in samples between 17 and 18 cm, but older fish with mode around 
21 cm were also present. The fish were observed in <lense schools, well suited for acoustic 
estimation and sufficient off the coast for the vessel to detect the inner limit of the distribution. 
The survey between Cape Bojador and Cape Juby was interrupted by a call at Las Palmas. 
After the call part of the area south of Laayoune was re-covered to control for movement of 
fish in the interim period. The 27° latitude was chosen as the splitting point between the two 
coverages as this was an area with little fish. Three <lense concentrations of sardine were found 
in this region (Fig. 5). Pooled mean sA values classified by depth zones give a picture on how 
the fish is distributed by depth, Figure 9. It shows that the highest densities are found in the 20-
30 m bottom depth zone decreasing considerably towards 50 m. 
The length frequency distribution of sardines shows that between Cape Blanc and Cape 
Bojador the fish consist of two modes of 15.5 and 20.5 cm (Figure lOa). The sardine between 
Cape Bojador and Cape Juby (Fig. lOb) have modal lengths around 13 and 19 cm. 
Sardinellas were mainly found between Cape Blanc and Cape Barbas and in high densities 
(Fig. 6). In addition some small and relatively weak patches were found off Dakhla and Cape 
Bojador. It was a mixture of flat sardinella (Sardinella maderensis) and round sardinella 
(Sardinella aurita), but the latter's mean share in the catches about 2/3. The sardinellas were 
mainly found between 40 and 100 m bottom depth Figure 9. 
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Figure 5 Distribution of sardine, Cape Blanc to Cape Juby. 
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Figure 6 Distribution of sardinella, Cape Blanc to Cape Juby. 
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Figure 7 Distribution of horse mackerel, Cape Blanc to Cape Juby. 
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Figure 8 Distribution of chub mackerel, Cape Blanc to Cape Juby. 
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Horse mackerels (Trachurus trachurus and T. trecae) were found in a more or less continuous 
belt along the coast from Cape Blanc to about 24°30'N (Figure 7). The two species were 
mixed, but with a dominance of the Cunene (T. trecae) in the catches by about 75 %. The horse 
mackerel classification was mainly based on the characteristics of the echo traces. The horse 
mackerel were mainly registered between 50 and 100 m bottom depth (Figure 9). 
Chub mackerel (Scomber japonicus) were a common species from Dakhla and northwards, in 
contrast to previous surveys (Figure 8). Aggregated patches were located close to the 50 m 
bottom depth contour between 24°30' and 25°30' N. 
Anchovy were only recorded at one low-density patch off Cape Barbas. 
Distribution of mean Sa values by depth strata. 
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Figure 10 Length frequency distributions sardine. 
2.3 Distribution of pelagic fish on the shelf from Cape Juby to Jorf Lasfar. 
Sardine (Figure 11) was found as a continuous and mostly dense band in the shallow areas 
from Cape Juby up to about 30° N. Further north a few patches were located but with lower 
densities, except one small very dense patch off Cape Cantin. In general, the pattem was much 
like the distribution observed the previous year. The estimated composite length frequency 
distribution from the area (Figure 15) shows that the sardine is composed of two cohorts, with 
modal lengths 12 and 15 cm respectively. The distribution of sA values (Figure 9) show that the 
sardine is mainly concentrated in the 30-40 m bottom depth zone. 
Anchovy (Figure 12) was found mainly all along the coast; in patches south of Sidi Ifni and in 
a continuous band further north. The highest concentrations were located off Agadir and south 
of Safi. The distribution pattem is much similar to the previous year. Most of the fish was 
found in shallow waters, except off Safi were it was located over 70-80 m bottom depth. The 
size range was 8-15 cm and mean size in the range 10-13 cm. The highest acoustic densities 
were obtained in the 20-30 m depth zone (Figure 9). 
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Horse mackerel (Figure 13) and chub mackerel (Figure 14) were both fairly common, but 
scattered. North of Cape Juby neither species formed aggregations of interest for a targeted 
fishery. 
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Figure 12 Distribution of anchovy, Cape Juby to JorfLasfar. 
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Figure 13 Distribution of horse mackerel, Cape J uby to Jorf Las far. 
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2.4 Biomass estimates 
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Figure 15 Length frequency distribution of sardine. 
A summary on biomass estimates is given in Table 2 below. Detailed biomass estimates in 
number and weight by length groups are shown in Annex I. 
Cape Blanc-Cape Bojador 
The sardine was estimated to 1 700 000 thousand tonnes. The length distribution is earlier 
shown in Figure 10. Most of the fish in terms of biomass belong to a cohort with mean length 
around 21 cm. This is the same cohort that was observed as dominating the 1998 population 
but then with a length around 18 cm. This confirms that the adult stock is rebuilding. 
Compared with 1996 and 1997, the development in this part of the stock (i .e. fish >19cm) is: 
1996: 4 600 000 tonnes 
1997: 
1998: 
240 000 tonnes 
340 000 tonnes 
1999: 1000000 tonnes 
47 400 mill fish 
2 900 mill fish 
3 400 mill fish 
13 700 mill fish 
A younger cohort around 16 cm is also of good strength and will, given normal conditions, 
assist in rebuilding the stock. 
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Sardinella was estimated to 1 500 000 tonnes, exclusively located between Cape Blanc and 
Cape Barbas. In rough figures about 1 and 0.5 million are round and flat sardinella 
respectively. The total regional stock of round and flat sardinella is estimated to 3 600 000 
tonnes, of which about 40% was located north of Cape Blanc. 
The two species of horse mackerel combined was estimated to 400 000 tannes of which about 
roughly 300 000 and 100 000 tannes was Cunene and Atlantic horse mackerel respectively. 
The 400 000 tannes Cunene horse mackerel forms part of the stock distributed also south of 
Cape Blanc. The regional estimate for Cunene horse mackerel is 470 000 tannes of which 
about 65% was located north of Cape Blanc. 
Cape Bojador-Cape Juby 
Sardine was estimated to 300 000 tannes, close to the 340 000 of the previous year. The fish 
consists of two cohorts with modes around 13 and 19 cm of which the last makes up around 
50% in terms of numbers but 75% in terms of biomass. 
No other species were estimated for this area. 
Cape Juby - Jorf Lasfar 
The sardine is estimated to 650 000 tannes, a considerable increase from the 340 000 tonnes 
of previous year. The fish is mainly in the region Cape Juby - Agadir and is made up of two 
cohorts with about 12.5 and 17.5 cm modal Jength respectively. The number of fish less than 
16 cm could be taken as a rough index of recruitment. In 1998 and 1999, 11 and 8 billion fish 
were estimated respectively. Given the error factors that influence length based acoustic 
assessments the two figures indicate recruitment of the same order of magnitude. With a 
growing adult stock and favourable recruitment we conclude that this stock seems to be on a 
positive trend. 
Anchovies was estimated to 70 000 tonnes, a considerable reduction from the 400 000 tannes 
of previous year. In 1997 the anchovies in this area was estimated to 63 000 tonnes so the 
recent figure represents a fallback to the earlier condition. The main part of the population 
belongs toa cohort with mode around 12 cm. 
Atlantic horse mackerel was estimated to 40 thousand tannes only. 
Chub mackerel was estimated to 100 000 tannes, mostly as scattered fish. 
33 
Table 2 Morocco. Summary of biomass es timates of pelagic fisb, 1000 tannes. 
Region Sardines Round Flat Atlantic Cunene Chub Anchovy 
sardinella sardinella horse horse mackerel 
mackerel mackerel 
Cape Blanc-
Cape Bojador 1700 1000 500 100 290 150 30 
Cape 
Bojador-Cape 300 0 0 0 0 20 0 
Juby 
CapeJuby-
JorfLasfar 650 0 0 40 0 100 70 
Totals 2650 1000 500 140 290 270 100 
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CHAPTER 3 CONCLUDING REMARKS 
The survey was conducted successfully in the period 19th November to 181h December with 
an acoustic course track of 4 575 NM and 79 fishing stations. The limits of the school areas 
of the sardine, anchovy and horse mackerel are thought to have been well determined and the 
main areas adequately sampled. The weather conditions were favourable and did not put any 
constraints on the survey work. 
The hydrographic data show well developed upwelling along the whole coastline. The 
temperature and salinity observed near the coast matched the properties of the subsurface 
water masses at the shelf-break. 
Figure 16 gives a general overview on the major aggregations of pelagic fish with rounded 
biomass figures. The biomass estimates are also summarised in Table 2. 
As in previous years, the main concentrations of sardine were found in shallow waters north 
off Dakhla and between Cape Bojador and Agadir. The concentrations off Dakhla has the 
same distribution limit as in previous years and is estimated to I 700 000 tannes, a 
considerable increase from the 600 000 tannes of 1997. The estimated number of fish has 
increased from 14.5 billion fish to 30 billion, indicating successful recruitment. On the 
narrow shelf between Cape Bojador and Cape Juby the sardine was estimated to 300 000 
tonnes, not significantly different from the 340 000 of previous year. Between Cape Juby 
and Cape Cantin the sardine estimates indicate a growth in biomass also during 1999, from 
360 000 tannes to 660 000 tonnes. The estimated number of fish has increased from 14 to 18 
billion fish. 
Concentrations of round and flat sardinellas were found between Cape Blanc and Cape 
Barbas. This forms the northem extension of the sardinella stock, which has its center of 
gravity in Senegal and Mauritania. The sardinella north of Cape Blanc was estimated to 
1 500 000 tonnes, about 40% of the total stock (3 600 000 tannes). 
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Figure 16. Map of the major pelagic fish concentrations with estimated abundance (thousand tonnes), Cape 
Blanc to Cape Cantin. 
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Horse mackerel was found in concentrations between Cape Blanc and Cape Barbas, as a 
continuation of the distribution recorded in Mauritania. Further north, horse mackerel was 
generally scattered. The biomass of horse mackerel was estimated to 500 000 tonnes 
compared to 640 000 tonnes in 1998. The total estimate of horse mackerel from Cape Verde 
to Cape Bojador is 470 000 tonnes compared to 875 000 tonnes in 1997. 
Anchovy registrations were poor. Some concentrations were found off Agadir and between 
Cape Sim and Cape Cantin. The biomass was estimated to 100 000 tonnes, a considerable 
decrease from 400 0000 tonnes in 1998, but more in line with the 60 000 estimate in 1997. 
Trends 1995-99, sardine 
Figure 17 shows the biomass estimates of sardine compared with results from previous 
"Dr. Fridtjof Nansen" surveys. Fig. 14 shows the biomass figures 1995-99 by length classes. 
The sardine stock between Cape Blanc and Cape Juby has undergone a dramatic change since 
the survey in November 1996. The stock estimate has declined from 5.3 million tonnes in late 
1996 to 870 thousand tannes in 1997. A slow growth in a population with poor recruitment 
was observed during 1998 and the recent strong increase observed in 1999, both from 
intrinsic growth and good recruitment, signify that the stock is recovering well. 
The centraJ stock between Cape Juby and Safi seems to have grown well also during 1999, 
from 380 to 600 thousand tonnes, and is now approaching the level of the 80ies. The recent 
growth is both intrinsic and from recruitment, Figure 18, and the stock seems to tolerate the 
present fishing pressure. The sardine between Cape Bojador and Cape Juby is estimated to 
300 thousand tonnes, more or less of the same leve! as in the previous years survey. It has not 
been clarified if this fish is part of the central stock, part of the southem stock or forms a 
separate unit. 
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Annex I Biomass and number by fish length dass 
Sardine (Sardina pilchardus) 
MOROCCO 1999 
Length C.Jubi-C.Cantin C.Bojador-C.Jubi C.Blanc-C.Boiador Total 
cm tonn es N millions tonn es N millions ton nes N millions tonn es N millions 
5 
6 
7 
8 121 23 121 23 
9 53 7 338 46 392 53 
10 715 72 1 299 130 1 208 121 3223 324 
11 11 189 855 3 963 303 3 982 304 19 134 1 463 
12 47 061 2 802 10 189 607 19 517 1 162 76 767 4570 
13 35398 1 673 23140 1 094 30 776 1 454 89 313 4221 
14 37 439 1 428 21 113 805 34315 1 309 92867 3 542 
15 43 391 1 355 11 220 350 125 682 3 924 180 293 5 630 
16 75 131 1 945 3 760 97 139 114 3 601 218 005 5 643 
17 177 014 3 841 10 770 234 124 841 2 709 312 625 6 783 
18 168 567 3 096 51 031 937 81 101 1 489 300 699 5522 
19 56 456 885 85886 1 347 140 478 2203 282 820 4435 
20 7 428 100 61 994 837 232 670 3140 302 093 4077 
21 501 6 11 512 135 436 670 5109 448 682 5 250 
22 4 791 49 242 211 2 473 247 002 2 521 
23 66 564 596 66 564 596 
24 20 638 163 20 638 163 
25 5057 35 5 057 35 
26 
27 
28 
29 
30 
Total 660 289 18 057 300 721 6 932 1 705284 29 863 2 666 293 54 853 
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Round sardinella (Sardinella aurita) 
SENEGAL - THE GAMBIA - MAURITANIA - MOROCCO 1999 
Length Number in millions Biomass in tonnes 
cm Senegal Mauritania Morocco Total Senegal Mauritania Morocco Total 
5 312 312 486 486 
6 1 562 1 562 3 980 3 980 
7 2 812 815 9 3 162 3 171 
8 2 937 940 14 5284 5297 
9 2 1 312 1 315 19 10 281 10 300 
10 5 750 14 769 51 7 901 150 8102 
11 1 830 28 860 18 11 454 387 11 859 
12 60 1 437 250 1 747 1 058 25 372 4419 30849 
13 130 4 311 998 5 439 2 891 95 590 22 118 120 599 
14 218 3 955 929 5102 5 970 108 331 25 461 139 763 
15 129 2 241 163 2533 4302 74 794 5443 84538 
16 184 128 37 349 7 389 5158 1 483 14 030 
17 264 264 12 619 12 619 
18 313 18 0 332 17 661 1 019 0 18 680 
19 300 10 1 312 19 764 689 65 20 519 
20 131 76 1 208 10 004 5 821 76 15 901 
21 127 45 2 174 11 154 3 943 175 15 272 
22 155 40 16 211 15 629 4035 1 600 21 264 
23 271 69 19 359 31 028 7902 2 161 41 091 
24 404 41 6 451 52276 5292 772 58340 
25 389 36 8 433 56 646 5258 1 194 63 098 
26 301 48 1 350 49209 7792 162 57164 
27 144 36 1 181 26 251 6 603 181 33 035 
28 407 17 425 82 468 3488 85956 
29 208 32 240 46 701 7139 53840 
30 227 11 16 255 56 191 2 754 4 056 63 001 
31 137 32 247 416 37 314 8 586 67 322 113 222 
32 49 75 314 439 14 775 22532 93 836 131 143 
33 16 73 389 479 5387 24 002 127 206 156 594 
34 16 94 273 384 5877 33 471 97 449 136 797 
35 81 245 326 31 363 94 910 126 273 
36 49 633 682 20 729 266 348 287 076 
37 10 198 208 4 614 90147 94 761 
38 139 139 68 554 68554 
39 1 1 453 453 
40 23 23 13 090 13 090 
41 12 464 12 464 
42 1 1 563 563 
43 
44 
45 
46 
47 
48 
49 
50 
Total 4 597 19 484 4954 29 035 572 674 558 824 1002245 2 133 743 
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Flat sardinella (Sardinella maderensis) 
SENEGAL - THE GAMBIA - MAURITANIA - MOROCCO 1999 
Length Number in millions Biomass in tonnes 
cm Senegal Mauritania Morocco Total Senegal Mauritania Morocco Total 
5 
6 55 55 141 141 
7 250 125 375 973 486 1 459 
8 353 2 249 2 602 1 989 12 681 14 671 
9 155 2187 2342 1 216 17 136 18 352 
10 101 3 062 3 163 1 067 32262 33 329 
11 57 687 744 785 9 481 10266 
12 188 312 500 3 311 5 516 8826 
13 337 337 7 481 7 481 
14 197 197 5394 5394 
15 310 310 10 358 10 358 
16 192 192 7693 7 693 
17 161 161 7 703 7 703 
18 296 296 16 659 16 659 
19 260 260 17 097 17 097 
20 525 525 40 076 40076 
21 557 557 48 987 48 987 
22 646 646 64925 64925 
23 786 786 89 889 89 889 
24 1 299 1 299 168 136 168 136 
25 753 2 756 109 757 358 110115 
26 557 8 1 566 90 948 1 334 162 92 445 
27 219 41 1 261 39 867 7 443 181 47 492 
28 215 62 4 281 43 445 12 577 805 56 827 
29 80 68 2 150 17 981 15 201 446 33 628 
30 56 72 94 222 13 839 17 774 23 243 54856 
31 6 35 117 158 1 562 9569 31 982 43 113 
32 16 344 361 0 4882 102 841 107 722 
33 28 396 424 0 9278 129 351 138 629 
34 34 370 404 0 12 016 131 826 143 842 
35 34 140 174 0 13 077 54 423 67 499 
36 3 24 27 1 420 10 074 11 494 
37 
38 
39 
40 
41 1 1 525 525 
42 
43 1 1 603 603 
44 
45 
46 
47 
48 
49 
50 
Total 8 611 9 027 1 495 19 133 811 280 182 490 486 461 1480 230 
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Anchovy (Engraulis encrasicolus) 
MOROCCO 1999 
Length C.Jubi-C.Cantin C.Blanc-C.Jubi Total 
cm tonn es N millions tonn es N millions tonn es N millions 
5 
6 
7 114 50 63 28 177 78 
8 873 263 914 276 1 787 539 
9 1 915 414 2 808 606 4 723 1 020 
10 2 645 423 8444 1 351 11 089 1 774 
11 13 827 1 684 11 999 1 461 25 827 3145 
12 24 881 2359 3 780 358 28 660 2 717 
13 19 249 1 449 19 249 1 449 
14 2 326 141 2326 141 
15 83 4 83 4 
16 67 3 67 3 
17 
18 
19 
20 
Total 65 979 6 790 28 008 4080 93 987 10 870 
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Atlantic horse mackerel (Trachurus trachurus) 
MOROCCO 1999 
Length C.Jubi-C.Cantin C.Blanc-C.Jubi Total 
cm tonn es N millions tonn es N millions tonn es N millions 
5 
6 
7 
8 
9 
10 116 11.0 116 11 .0 
11 848 61.5 848 61.5 
12 1 547 87.6 1 547 87.6 
13 1 757 79.2 1 757 79.2 
14 3 483 127.1 3 483 127.1 
15 627 18.8 2 050 61.4 2677 80.2 
16 2948 73.4 2 646 65.9 5594 139.3 
17 1 416 29.6 3 058 64.0 4474 93.6 
18 285 5.1 2265 40.2 2550 45.3 
19 1 056 16.0 1 056 16.0 
20 272 3.6 71 0.9 342 4.5 
21 274 3.1 274 3.1 
22 313 3.1 313 3.1 
23 
24 
25 
26 1 049 6.4 1 049 6.4 
27 7 023 38.6 7 023 38.6 
28 297 1.5 6506 32.1 6 802 33.6 
29 1 027 4.6 5764 25.7 6 790 30.3 
30 770 3.1 4 771 19.3 5542 22.4 
31 6 999 25.7 6 999 25.7 
32 7 677 25.7 7677 25.7 
33 
34 4 581 12.9 4 581 12.9 
35 12 463 32.1 12 463 32.1 
36 16 237 38.6 16 237 38.6 
37 2 932 6.4 2 932 6.4 
38 4 606 9.3 3 169 6.4 7775 15.8 
39 8282 15.6 8282 15.6 
40 5 351 9.3 5 351 9.3 
41 7 668 12.5 7 914 12.9 15 583 25.3 
42 2 057 3.1 2 057 3.1 
43 4407 6.2 4407 6.2 
44 2357 3.1 2357 3.1 
45 
Total 44 013 221.0 104 925 881 .7 148 937 1102.7 
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Cunene horse mackerel (Trachurus trecae) 
MOROCCO 1999 
Length C.Juby-C.Cantin C.Blanc-C.Juby Total 
cm tonn es N millions tonn es N millions tonn es N millions 
5 
6 
7 
8 
9 
10 47 4.5 47 4.5 
11 3 419 247.9 3419 247.9 
12 18 840 1 067.2 18 840 1 067.2 
13 33326 1 503.1 33 326 1 503.1 
14 16 961 619.1 16 961 619.1 
15 5 697 170.7 5697 170.7 
16 10359 258.0 10 359 258.0 
17 5 753 120.4 5 753 120.4 
18 2142 38.0 2 142 38.0 
19 3 946 59.9 3 946 59.9 
20 6 510 85.3 6510 85.3 
21 22 588 257.0 22588 257.0 
22 34183 339.9 34183 339.9 
23 22 637 197.9 22 637 197.9 
24 23283 179.9 23283 179.9 
25 10 509 72.1 10 509 72.1 
26 15 561 95.3 15 561 95.3 
27 6 900 37.9 6 900 37.9 
28 1 980 9.8 1 980 9.8 
29 6 301 28.1 6 301 28.1 
30 4534 18.3 4534 18.3 
31 2 663 9.8 2 663 9.8 
32 5 472 18.3 5472 18.3 
33 5 985 18.3 5 985 18.3 
34 
35 
36 7 715 18.3 7 715 18.3 
37 8 358 18.3 8 358 18.3 
38 4517 9.2 4517 9.2 
39 
40 
41 
42 
43 
44 
45 
Total 0 0 290 187 5 502.5 290 187 5 502.5 
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Cunene horse mackerel (Trachurus trecae ) 
SENEGAL - THE GAMBIA - MAURITANIA - MOROCCO 1999 
Length Number in millions Biomass in tonnes 
cm Senegal Mauritania Morocco Total Senegal Mauritania Morocco Total 
5 
6 
7 
8 44.2 44.2 249 249 
9 4.4 126.0 130.4 35 987 1 022 
10 126.1 163.6 4.5 294.2 1 329 1 724 47 3 100 
11 176.1 579.1 247.9 1 003.1 2 428 7 988 3 419 13 836 
12 169.9 1 186.1 1 067.2 2 423.2 2 999 20 940 18 840 42 780 
13 87.8 1 989.5 1 503.1 3 580.4 1 947 44109 33 326 79382 
14 20.2 844.1 619.1 1 483.4 552 23123 16 961 40 636 
15 6.2 224.4 170.7 401.3 205 7 489 5 697 13 392 
16 3.5 57.2 258.0 318.6 139 2 297 10 359 12 795 
17 1.2 41.7 120.4 163.3 59 1 994 5753 7 805 
18 14.1 4.7 38.0 56.8 797 263 2142 3 202 
19 34.6 11.2 59.9 105.8 2281 736 3 946 6 963 
20 82.5 9.0 85.3 176.9 6302 690 6510 13 502 
21 66.6 11.0 257.0 334.5 5857 963 22588 29 407 
22 19.3 55.3 339.9 414.5 1 936 5 562 34183 41 681 
23 12.6 9.0 197.9 219.5 1 437 1 034 22 637 25107 
24 34.8 179.9 214.7 4506 23 283 27 788 
25 72.1 72.1 10 509 10509 
26 1.3 17.4 95.3 114.0 213 2 842 15 561 18 616 
27 1.3 43.5 37.9 82.7 238 7928 6 900 15 066 
28 2.9 60.9 9.8 73.6 582 12 336 1 980 14 899 
29 0.7 28.1 28.8 146 6 301 6447 
30 0.7 8.7 18.3 27.7 161 2 154 4534 6 849 
31 9.8 9.8 2 663 2 663 
32 1.3 18.3 19.6 390 5472 5 861 
33 18.3 18.3 5985 5 985 
34 
35 
36 18.3 18.3 7 715 7 715 
37 18.3 18.3 8358 8358 
38 9.2 9.2 4 517 4517 
39 
40 
41 
42 
43 
44 
45 
Total 833.2 5 521.5 5 502.5 11 857.2 30 033 149 913 290 187 470 134 
Dr.Fridtjof Nansen AcouBio3HorseMckMOS.XLS 18.12.99 
Annex I, page 8 
Chub mackerel (Scomber japonicus) 
MOROCCO 1999 
Length C.Jubi-C.Cantin C.Bojador-C.Jubi C.Blanc-C.Bojador Total 
cm ton nes N millions tonn es N millions tonn es N millions tonn es N millions 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 23 1.1 23 1.1 
15 163 6.1 546 20.4 709 26.4 
16 3 653 113.0 681 21.1 8 684 268.5 13 018 402.5 
17 18 026 467.1 3 335 86.4 25 091 650.2 46 451 1 203.8 
18 16210 355.6 1 993 43.7 39 551 867.6 57 754 1 266.9 
19 17 333 324.7 490 9.2 44167 827.3 61 991 1 161.2 
20 16 946 273.2 622 10.0 14 023 226.1 31 591 509.3 
21 11 434 159.8 544 7.6 8480 118.5 20457 285.9 
22 4391 53.5 4 809 58.6 9200 112.2 
23 3476 37.2 718 7.7 3547 38.0 7 741 82.8 
24 1 286 12.1 814 7.7 1 320 12.5 3 420 32.3 
25 907 7.6 708 5.9 1 615 13.5 
26 1 636 12.2 212 1.6 1 848 13.8 
27 569 3.8 182 1.2 1 321 8.8 2 072 13.8 
28 
29 702 3.8 1 197 6.5 611 3.3 2 509 13.6 
30 3104 15.2 2 645 12.9 856 4.2 6 604 32.3 
31 1 457 6.5 1 457 6.5 
32 
33 1 752 6.5 894 3.3 2 647 9.8 
34 
35 
36 
37 
38 
39 
40 
Total 99 673 1 838.8 16 592 233.0 154 843 3 115.8 271 108 5187.7 
Dr. Fridtjof Nansen AcouBio3MackerelMOA.XLS 18.12.99 
Annex Il Records of fishing stations 
PROJECT STATlON: 912 
D>..TC: 21/11/99 GEAR TYPE: PT No:S POSlTION:Lat N 2050 
sta rt 
TIKE : 20: 4S : 16 
LOG : S907. 62 
stop durat i on 
21: 16: 02 JO (min ) 
5809 05 l.40 
Long w 1728 
n>EPTH: 0 
BOCPTH: 75 
Towi~ dir: 
sorted: 81 Kg 
S PECICS 
Tr a c hurua treca~ 
Sardine lla a u rita 
Sard.11 s arda 
Sardinella maderenø.is 
Trichiurus lepturus 
sa-rdina pilehardua 
Scomber japonicus 
Loligo vu lgarh 
Al l otheutio e ubulato 
Total 
0 
77 
Pur pose code: 1 
Area cod~ : l 
Cea.rco nd. code : 
Validity code : 
)20ø Wire out: 150 m Speed: JO kn• lO 
Total eateh : 140 . 14 CATCH/HOUR: 
CATCH/HOUR \ OF TOT. C 
weight number !J 
156 . 10 6330 
43 . 60 lU 
29. 80 20 
26 40 80 
1 1. 20 10 
7 . 70 134 
3. 64 22 
1. 92 64 
0 .02 36 
280. 28 
SS . 69 
15.56 
10. 63 
9. 42 
4 . 00 
2. 75 
l , JO 
0.65 
0.01 
100.0 1 
280. 28 
1819 
1815 
1816 
1818 
1817 
PROJECT STAT.ION: Ul 
01\TC: 22/11/99 GEAR. TYPE: PT Ho : 4 POSIT IOH:Lat N 2101 
start 
T IME :01:14 :54 
LOG : S851 2l 
a t o p d uration Long w 1718 
FOEPTH : 5 
BDCPTH: 57 
02:05:27 ll Ca.in) 
$852 .77 1 48 
• 
To"Wing d.1r : 
., 
10• \.lire ou t : 
Sort ed: 22 K9 
SPECIES 
S.arda 9arda 
Loligo vulg.arb 
Sardinelh aurita 
Triehiuruø lepturus 
Allot heuth eubuhto 
Traehurua trec.ui: 
Trachurua trachurus 
Todo.rop•ia ebl4nae 
Total 
Total eatch: 
Purposc codc: 1 
Are• codc : l 
Gea:rCond . code: 
Validi ty codc: 
150 m Speed: JO kn•10 
22.08 CATCH/HOUR: 
CATCH/HOUR ' OF TOT , C 
weiqht numbcru 
26.67 10 
6 . ll I.Sl 
5. 85 15 
2 . 71 2 
0 . 70 244 
0 . 27 10 
0 - 15 6 
0 - 08 12 
42. 7 4 
62 . 40 
14 76 
13 .69 
6' 34 
1 .64 
0 .61 
0. 35 
0.19 
1 00. 00 
42. 74 
SAHP 
1820 
PROJECT STATION: 914 
DATE:22/ll/99 CEAR T YPE : PT No :? POSITION ~I.at N 2106 
•hrt stop dura t i on Lo ng w 1706 
T i tu; :04:15:57 o• :56:01 30 (min) P1.1rpos e code : 1 
LOG 15871 Sl 587J. 91 1 16 Area code : 3 
F'DEPTH: S 5 GearCond. co<ic: 
ODEPTH: l1 12 Validity code: 
Towi"'9 dir : 7o Wi re out: l. 50 øi. S~d: 30 Jcn• l O 
sor ted : 14 Kg 
SPECI ES 
CaJDP09ra.-.a ghyoo• 
sardinelh aurita 
Loligo vulgarh 
Stroll)llteu• fiatol a 
Dicentrarchue punctatua 
Sardina pilehardu• 
Tra churuø trec•e 
Sard inelh made renais 
Trachurus tra churua 
Total 
Tot•l c a tch : H . 18 CATCHjltOUR: 
CATCK/HOUR \ OF TOT. C 
weight numbera 
11.0 4 18 
6 . 00 18 
S . 20 lSO 
2.12 e 
1 - 56 2 
1..CO 12 
0. 60 20 
0 .40 2 
0 .04 2 
28. 36 
38.91 
21 . 16 
18. 34 
7 . 48 
S.50 
. " 2 . 12 
1.41 
0.14 
100 . 02 
28. 36 
PROJECT STATION: 915 
OAT&~22/ll/99 GEAR T\'PE~ PT No:4 POSlTION : Lat H 2 111 
5tart 11-top dura t ion Long w 1712 
TIME : 061 25: 2 0 06: Sl; 34 28 (min) Pu r pose code: l 
LOC : 5884 , 88 5886 JO 1. 39 Area code : l 
FCEPTH : 5 5 Gca rCond . code ; l 
SOEPTH: 47 48 validity code: 9 
Towi ng dir ; e Wire out: 150 m Speed; lO kn• lO 
sorted: Kg Total catch: 29.91 CATCH/HOUR: 
SPEC l &S 
Diplodu• bcllott il 
Spondylio•OEM cantharu:s 
Trachur~ t r eca e 
Decapterua rhonchu!I 
Pomadasya i nciaus 
Plecto1hinc:hu• ll'ledi terraneus 
Diplod1.t!1 bellottli 
Sardi~lla aurita 
Pagellus bcllottii 
Lol igo vulgaria 
Dentex g ibboaut 
En9raulia encr••icolua 
Sard ina pl l chardu s 
Total 
CATCH/ffOUR 
"Weight nuabers 
19 . 9 ) 45 
16.71 49 
U . 79 DS 
l 64 21 
3 . 00 17 
2 - 79 
1-93 17 
1. 71 
1. 29 
0. 86 •• 0 .41 2 
0 . 02 13 
0 . OD 2 
--- -64 . 10 
\ Of'TOT C 
l l . 10 
16 . 07 
18 , 40 
S.68 
4 . 6 8 
4 .35 
3.01 
2. 67 
2.01 
1 l4 
0 67 
0,0) 
64 09 
SAHP 
1821 
PROJCCT STATIOM: 916 
DATE:22/ll/99 GEAR TYPE ; BT Ho : 2 POSITION:Lat N 2110 
start stop du.ra.tien 
TIME :09: 11:21 09: 44 :32 11 (m.l.n) 
LOC :5906.63 5908. 39 1 . 71 
f'DEPTH: 113 117 
BDEPTH : 111 117 
Towing dir : 2000 Wire oub 
sorted: 57 Kg 
SPECU.:s 
Trachurus tr~cae 
zeus fo.ber 
DenteJt macroph thalmus 
sconiber j4ponic us 
Scorpllena elonga t a 
Trac hu:rus t rachurus 
Pagellus acarnc 
Zenopa i s conch i fer 
Allotheutis s ubulata 
Capros aper 
serranu s cabr i lla 
toligo vulgari s 
SOLEI DA!! 
Tota l 
Tot~\l c a tch : 
Long w 1730 
Purposts codc: 1 
Area code : l 
cea.rCond. codc: 
Validlty code: 
400 m Speed: ll kn•10 
56.98 CA.TCH/HOUR: 
Cl\TCH/llOUR 
.... eight numOers 
38.)2 292 
34 .4S 52 
30. 58 428 
3 .10 41 
1.08 4 
l. os 14 
0 .62 2 
0 .62 2 
o. 23 se 
0 . lS 27 
0 . 0• l 
0 . 02 2 
0 . 02 
uo. 28 
' or TOT . c 
34 . 75 
ll. 24 
27. 73 
l.81 
0 .98 
0 . 9.s 
0. 56 
0 . 56 
o. ~n 
0 . 14 
0 . 04 
0 .02 
0.02 
~ 
110 . 28 
SAMP 
1822 
1823 
PROJfXT STA.TJ ON: 9 17 
DATE:22/ 11/99 GEM TYPE: BT No:2 POSITION:Lat N llU 
s tart stop durat ion 
TIMe :10: 57:08 1 1:29:03 12 (m.in) 
LOG : 5916 . 8 5 5918. 29 1.40 
FDEPTH: 285 )01 
BOEP'TH: 285 301 
To.,..i ng dir: lOo Wire out: 
Purpoac code: l 
Area code : J 
cearCond. code: 
Va lidlty code: 
850 m Speed: 30 kn•lO 
Long w 1734 
Sortcd: 2l7 Kg Total catch 1 1622.18 CATCH/HOUR: 3041. 59 
SPECIES 
llelicolenus dactylopt e r ·us 
c apros aper 
Hoplo.ste thus mediterr a ne1.1s 
Herlucciu s s enegalensiu 
schedophilus ovalls 
SCYLIORHINlOAE 
Zcnop.sis conchifcr 
Scyliorhinus canicula 
KYCTOPHIDAE 
T.rilchurus trachurus 
Beryx spl e ndcns 
Trachu.rus t r e c ae 
Todar odes sagitta t u s 
chlorophthalmus a ga .ss.izi 
SOLE lDAE 
cynogl ossus .sp. 
Total 
CATCH/MOOR \ or TOT ' c 
Yeigh t nwftbers 
1528. 88 37463 
-4 50 . 56 10969 
409.22 64 97 
170.96 J08 
1!>7 . 0 5 236 
8 4 . 38 1097 
44 . 33 98 
42 . 19 8 4 
38. 81 8944 
37.73 J.09 
l7 13 169 
18 . 83 99 
13.95 19 
3. 38 25 ) 
3. ) 8 8 4 
0 . 84 84 
3041 . 62 
50. 27 
14 . 81 
l.l .45 
s . 62 
s . 16 
2 . 77 
1. 46 
1. 39 
1.28 
l-24 
1.22 
0 . 6l 
0 46 
0 . 11 
0 . 11 
0 . 0 3 
100. 00 
SAHP 
PROJVCT STA.TJON: 918 
DATl!i22/11/99 GEAR TYPE : PT No:l POSlTION:Lat H 2 1 20 
s tart stop dura t ion 
TIME :13:49: 20 14 :18: 48 29 (min ) 
LOG : 5935.s.l 5937.64 2 . 04 
FDEPTH: 10 20 
BDEPTH: 88 99 
Towifl9 d ir: 270ø Wire out: 
Sorte d : 6 Kq Total c a tch: 
SPEClES 
s .ndinella aur H a 
sardi nella moderensis 
To tal 
Long W 172) 
Pu.r·pose code: 1 
Area code : l 
Goa rcond.codc: 
Valldi.ty code: 
120 ftll Speed: 40 lcn•lO 
6. 38 CATCH/HOOR: 13 .20 
CATCK/HOUR \ OF TOT . C SAMP 
weight numt>ers 
8 . 69 l l 65 .8 ) 1824 
4 . 51 12 34 17 18 2S 
100. 00 
PROJECT STAT I ON : 919 
DATE: 22/1 1/99 
star t 
TJHE :16 :32 : 44 
tOG : 5955 . 76 
CEAR TYPE: PT No:l POSJTION :Lat N 2120 
FDEPTH : 
BDEPTH: 
20 
56 
.:it op du.rat ion 
17 : 0• ·Dl 31 (Jft.in) 
5958.02 2.21 
20 
•• Towi ng dir: 2700 Wire out: 
Purpoae code : 1 
Area co<io : 1 
CearCond.code: 
Valid i ty eode: 
120 • s~d: .a o kn • 10 
Lo ng W 1710 
So:rt~d : US Kg Tota l c a tch 1 3512 .10 CA.TCH/HOOR: 6797. 61 
SPECIES 
Sardinella a urita 
sardinella inade r e nsis 
Trichiurus lepturus 
sardb sarda 
Auxis thaz.ard 
Total 
CATCH/MOUR \ OF TOT. C 
we ight nwabera 
44 15 . 2) 10562 
2:284 . 26 6627 
0 . 21 4 S 
47 .19 1 7 
2 71 
6797. 6 2 
64 . 95 
)) .60 
0. 71 
0 . 69 
0 04 
99 .99 
SAHP 
1826 
18l7 
DA.TE: 22/11/99 
:i tart. 
GEAR TYPE: 8T No:2 
stop duutio n 
PROJCCT STAT ION: 920 
POSlTI ON: Lat N l U9 
Lon g w 1702 
Titre : 1 9 t 09: H 
LOG : 5976 59 
FDEPT){ : 25 
tlDEPTH: 25 
19:lS:Ol 1S (ain} 
5977.71 l . 11 
2S 
2S 
PU.rpose code: 1 
Area code : ) 
Gcarcond . code: 
Validity code: 
Towing dlr : llo Wire out: 1 50 :n Speed: 29 )cn•10 
Sort e d: 174 Kg To tal ca tch: 114 5 . 18 CATCH/HOUR: 2 748. 43 
S PCCIES 
oecapte rus rhonchus 
D.iplodus bellottii 
Tra chu.ru s trecae 
Poinada sys i n c i sus 
Hustclus D'll:itelus 
Loligo vulgaris 
Umbr ina cirrosa 
Ar9yrosomus rt-9i Us 
Sphyraena s p hyraeoa 
En9raulis e ocra:i i colus 
Dip lodus cervinus t;"e r vinu a 
Dicolo9oglossa cuneata 
Diploduø s argus * 
Dicentra r e hus puncta tu~ 
u.ranoseopus scaber 
Pagellus bellott.ii 
So.tdina p.ilchardu:i 
Tor~do torpedo 
Total 
CATCH/HOUR 
weight n~ra 
825. 60 5254 
599 .04 7097 
568 . 32 31874 
24 5. 76 1 152 
237.84 16) 
115.20 142 1 
4 9.92 461 
26.88 77 
2) . 04 2 
19 . 20 2074 
1) . 92 1 0 
9 . 22 JU 
4 . 56 7 
4 . J2 10 
1.92 2 
1. 54 77 
1. 54 2 
0.62 2 
2748. 4-4 
' or TOT. c 
30 . 04 
21.80 
20 . 68 
8 . 94 
8.6S 
4 . 19 
1 . 82 
0 . 98 
0 . 84 
0. 70 
OH 
0. 34 
0. 17 
0 16 
0' 07 
0 06 
0. 06 
0, 02 
----ioo:oi 
51\HP 
1828 
1829 
1830 
PROJ'ecT STATION: 921 
DATE:22/ll/99 GEA.R TYPE: PT No:l POSlTJ ON:La t N 2131 
s tart stop duration Long W 1725 
T IME : 22:15 : 08 22:4 2 : 0 7 27 (m.in) Purpos e code : l 
LOG : 6002. 48 6004, 00 1. 51 Area code ; 3 
FDEPTR: 50 40 Gearcond. code; 
BDEPTH: 105 100 Vahdity code ; 
Towi119 dir: 9 00 Wlre o ut: 120 m Speed: 35 kn *lO 
sort e d: J5 Kg 
S PECI ES 
Scombe.r j•ponicus 
Tr•e h uru s trecae 
T r • churus t.rachurus 
sard in• pilcha.rdus 
Total catch: 34 .84 CATCH/HOUR: 
CATCH/HOOR ' or TOT. c 
we19ht numbcrs 
53 . 56 762 
21. 33 522 
1. 29 80 
1. 24 ll 
77 . 42 
69 . 18 
27 . 55 
1.67 
1.60 
100 . 00 
77 '42 
51\HP 
1831 
1 832 
18)l 
PROJECT STATION; 922 
DATE~ 2J/ll/99 CEA.R TYPE: PT No : 1 POSITION : U.t N 2131 
s t o p durot ion t onq w 1730 .:i tart 
T lHE :00:08:0 6 
I.OG :6015.18 
00:12 :26 4 (min) Purpos e code: 1 
Area code ; 3 
Gea rCond . code ; 
Valid i t y code : 
FDEPTH : 80 
80EPTH: 364 
601S.46 0 . '27 
70 
)6' 
Towing di r : 180e Wire out : 
sorted i 39 K9 
SPECICS 
KYCTOP~lOA.e 
Scomber j a pon 1eus 
T.rac huru.s treca e 
Tric h i urus lepturus 
Les tid1um sp. 
Toda rode s s a9ittt11.tu s 
Les t idi um s p 
Total 
Tota l catch: 
280 m Speed: 35 kn•lO 
707 . 50 CATCH/MOOR: 106 12. 50 
CATCH/HOUR 
'Wei9ht numbora 
1 0 554. 00 5065800 
46.SO 510 
4 .20 75 
3. 00 900 
J.00 lOO 
1. 80 15 
0 . 15 H 
106ll . 6 5 
' 0FTOT . C 
99 45 
0 . 44 
0 04 
0 ,OJ 
0 Ol 
0 02 
100. 01 
5AKP 
1834 
PROJ!:CT STATION : 923 
0 1tT&:2J/ll/9' CEAR TYPE: PT No:l POSITlON : tat N 2140 
s tart stop du ra t i o n 
TlHE :03:22:20 01:56 : 28 34 (rain) 
LOG : 6041. 97 604 4 . 45 2 . 19 
FDEPTH: 20 20 
80EPTH : 66 68 
Tow-i ng d ir: 2700 Wi r e out : 
sorted: 4 Kg 
SPECII:S 
HYCTOPHlOAE 
Sord1nella aur i ta 
t ol 190 \'Ulqa.r i s 
T.rochurus trec ae 
Allotheuti s subulat a 
On ycho teuthis bAnksi 
Total 
Tota l catch : 
Pllrpos e code: 
Area c ode 
GearCond. code: 
Validit y code. 
1 20 m speed . 4 0 
Lo n9 w 1711 
4 . JS CATCH/HOUR: 7 68 
CATCM/HOUR 
"'eight nurnbers 
6 . 28 5891 
0. 78 2 
0 .25. JO 
0 . 25 7 
0 . 11 29 
0 0 2 2 
7 . 69 
\ OF TOT . C 
81 77 
1 0 . 16 
l 26 
l 26 
1.43 
0 26 
100 u 
51\HP 
PROJECT STA.TJON: 9 24 
DATE: 23/11/99 GEAR TYPE : PT No:l POSITlON:Lat N 2146 
.:1tart 
T IME ;06:)3 : 57 
LOG :6066 . 41 
FOEPTH: 0 
s t op dunUon Long w 1701 
BDEPTH: <0 
06 :56: 42 l3 (min ) Purpose code: 
6067 69 l. 2S Area code 
0 
40 
Ge4rCond . code : 
Validity code: 
To wing dir : li• wi re ou t : 120 m SPf'ed: 35 );n• 10 
Sorted: 6 3 K9 H S . 26 CATCH/HOUR: 900. 68 
S PEC'lES CATCH/HOUR \ OP TOT . C 51.MP 
Tra churu:s treca e 
Loligo v ul9aris 
DeC:Apt erus rhonchu:i 
Sanla :sarda 
Allot heutiø subulata 
Trichiu r us l~p.turus 
Sco:nbe r j~ponicus 
Sardina pilehardua 
Auxis thazard 
TrA~hurus t r ecae 
PoM dasya inc .i s us 
Sard i nella a.urita 
Sardine lla rnaderensis 
Loligo vulgAri.s 
Total 
w-ei9 ht numbers 
803 .48 4 2430 
31. 57 8 9 
18 . 26 55 
14 .6 1 5 
9 . 91 496 
7 . 04 l 
J . 2 3 26 
3 . 13 26 
2 . 61 J 
2 . 19 10 
1 . 77 8 
1 . S7 5 
0. 78 ) 
0 . 52 5 2 
900 . 67 
89 . 21 
3 . 51 
2.03 
l 62 
l 10 
o. 78 
0. 36 
0 ' )5 
0 . 29 
0 .24 
0 ' 20 
0 17 
0 09 
o . 06 
100 . 0 1 
1836 
1815 
PROJ'ECT STATION: 92S 
DATE:2l/ll/99 G&.M TYPE : PT So: l. POSlTJOH:Lat N noo 
start s top dura t.ion 
T IHE :14:32: 0 0 15:0l:2l 3 1 ( min) 
LOC :6137.60 6137 .62 0 . 01 
f'OEPTH: 20 20 
BOEPTH: 35 lS 
Towing d ir: 270ø Wire out: 
sorte d: 65 K9 
SPECI ES 
r;n9raul i n enc r a.sico lus 
Sa.rd i na pilehardua 
Sa.rd i nella aur ita 
Total catc h: 
Trichiurus lepturus 
Decapt eru:s rhonchu s 
Plec t o rhin chu:s medite r r •neu a 
Purpose. code: l 
Are.el t::"ode : 3 
GearCond. code: 
Va lidity code: 
120 m Speed: 40 kn•lO 
Lor\9 w 1658 
64 . 64 CATCH/HOUR: 125 .11 
CATC:ll/HOUR ' or TOT. c 
veight murberø 
1 1. 96 9681 
38.21 2241 
9 29 441 
l.ll 2 
l. 35 
0 . 97 
S7 .S2 
)0 . 54 
7 . 4J 
2.66 
l. 08 
0. 78 
5AHP 
1 838 
1837 
1819 
To tal ---us.-u 10001 
PROJECT STATION: 926 
DATE: 23/11/99 CEAR TY.PE: PT No:l POSITIONr Lat N' 2209 
start .st o p duration 
TIH& :17:01.:21 1 7d5:5l 35 (ta.in) Purpose cod e : 1 
Long W 1653 
LOC :6154 . 19 6156. 42 2.2J Are a code : 3 
FDEPTH: 20 20 Gearcond. codc: 
BDEPTH: l 2 38 Validity code: 
To..,ing dir : 2300 WJ..re out: 140 a Speed : 4 0 lcn• l O 
Sorted: 320 Kg 
SPEC I ES 
Po rn.stomus s altatrix 
Sa rd ina pilchardus 
Engraulls e ncras icolua 
Sa r dinelll\ aurita 
so.rda .:1ard4 
Decapt eru s punctatua 
Trachutu!J tre cae 
Carnpogranma g l ayt::"os 
Tota l 
Total c a tch : 412.66 CATCH/HOUR: 
CATCH/HOUR \ OF TOT . C 
w-cight numbers 
489.43 168 
111. 50 5 126 
84 . 75 14 290 
12. 21 514 
3.94 l 
3.19 g 
l . 23 9 
1.17 2 
707 . 42 
69. 19 
15. 76 
11.98 
1. 71 
0. 56 
0. 4 5 
0.17 
0 . 17 
100 . 01 
7 0 7 . 42 
SAHP 
1840 
1842 
1841 
PROJ'ECT STAT ION i 927 
DATE : 21/11/ 99 GEAR TYPC: PT No: 1. POSl TION:Lat N 2213 
start s t op du.ration 
TIME :20 :35:51 21.:05:48 lO (tin) 
LOG : 6184. 54 6196 .12 1. 57 
FDEPTH: 10 10 
BDEPTH: 97 101 
Towing dir: 26• Wl.re out: 
Sort ed: 3 7 Kg Tota l catc h : 
SPEC'IES 
Trachurus trecae 
Tra c hurus t r a c hurus 
Scomber j aponicus 
Todarodcu s e9it.t etu s 
Auxi s tha~ard 
toligo v ulq&ris 
HYCTOPHIDAE 
Total 
Long w 1719 
Purpos~ code: 1 
Area eodc : J 
GearCond . code : 
validlty code: 
1 50 :n Spee d : 32 kn•lo 
474.05 CATCH/ HOCR: 
CATCH/HOUR \ or TOT c 
\rieiqht n umben 
60 0. 00 26020 
173 . 40 15382 
162 . 60 2640 
5 . 40 10 
• . 80 6 
1.60 6 
0. 30 1 50 
948 . 1 0 
63 . 28 
18 .29 
1 7 . 15 
0.57 
0 Sl 
0.17 
O.OJ 
loo.oo 
948 . 10 
5AMP 
1844 
184 3 
184 5 
PROJECT 51'ATION: 928 
DATE1 24/11/99 GEAR. TXPE: PT No: 7 POSITI ON: Lat N' 221 6 
:ita.tt ø top d u rat i o n 
TI ME :00: 5 9 :06 01:09: 41 11 (min) 
LOG : 6222 . 94 6223. S4 0 61 
FDEPTH: 1 0 1 0 
BOEPTH : 29 30 
Towi ng dir : 280ø Wi r e ou t : 
Purpose code: 1 
Area c ode : l 
Gea rcond code: 
Validit y code• 
1 50 na Speed: 35 kn• 10 
Lon9 w 1645 
Sor t e d: 105 K9 Tota l c a tch : 1461 .16 CATCH/HOUR: 7980.87 
SPECI&S 
S a .rdina pilc h<\.rdus 
Ca.mpogranma 9laycos 
Decapte r us r honc hus 
Sardine lla aurite 
Scoinbcr j a poni c"U s 
T rac h uru:i t r c c ac 
I.oligo v u l9a ris 
Porn.stolDU!l s altatrix 
Dicentrarchu:s punctetu a 
CATCH/ HOUR 
we i gh t nwnberø 
630 5 .45 269 329 
1039 ' 55 2040 
262 ' 25 1167 
:244 . 60 11113 
44 .51 371 
36 . ll 44 7 
24 .00 251 
2 l . 1J 33 
2.07 5 
\ OPTOTC 
79. 01 
13.0l 
3. 29 
3.07 
0 56 
o.•5 
0 JO 
0 . 29 
0 . 03 
Si\MP 
1849 
1848 
1847 
1846 
Total ~ 100 . 0 1 
PROJECT STATlON: 929 
DATE: 24/11/99 GEAR. TYPE: PT No:5 POSlTlON:Lat N 2 228 
:s tart 
Titre :03:40:14 
I.OG : 6246 . 21. 
FDEPTH: 10 
BDEPTH: 57 
:stop dur atio n 
0 4 109 136 l9 (mi n) 
6247.72 l, 4 9 
10 
57 
To...,ing d i.r = 3600 Wire o ut : 
Sorted : 2 Kg 
SPECIES 
tol1go vul9ar .is 
Allotheut:i s s ubulata 
Tot al 
Total c a tch : 
Purpo :1t! cod e : 
Area code : 
Gearco nd . code: 
Validi t y code: 
150 ra Speed: 40 
Lon9 W 1656 
l. 76 CATCH/HOUR : 3. 6" 
CATCH/HOUR 
wei 9ht nunber• 
l. 4 3 2 1 
0 . 21 60 
J.64 
\ OPTOT. C 
94 . 2) 
5. 77 
100. 00 
5 AHP 
PROJECT STATl ON: 930 
DATE: 24/11/99 GEAR TYPE: PT No:l POSITlON:U.t N 2252 
start stop dura t ion Long w 1656 
TIME :U:S814l 1S:19:37 21 (m.in) Furpose code: 1 
LOG : 63S8 30 6359. 69 l J9 Area code : 3 
FDEP'I'H : 30 30 GearCond .code: 
BDEP'I'H: 61 60 Vali.dity code: 
Toving d ir: 180e Wire out: 120 m Speed: 40 lm•lO 
Sorted: Total eatch: CATCH/HOUR: 
SPECI&S CATCH/HOUR ' OF TOT. C SAH.P 
weight numbers 
NO CATCH 0 .00 
Total 
PROJECT STATION: 931 
DATE: 24/11/99 GE1'.R TYPE: BT No:2 POSlTlON: Lat N 2251 
start 
TIME . 15:"4 :00 
LOC :6361.07 
PDEPTHt 61 
BDEPTK: 61 
stop duratiott 
16:00:34 17 (Jllin) 
6361.78 0 . 70 
61 
furpose code: 
krea code 
Ge4rCond . code : 
Validity code : 
Long W 1657 
Towing dir: 
61 
>O• Wire out: 220 m Speed: JO kn • 10 
Sort~d: 36 K9 
SPECICS 
Trachurus trecae 
Scocbcr japcmleus 
Trachurus t rachurus 
Loligo vul9aris 
Zt!US !aber 
Sardin• pilch.ardu:J 
Total cateh: 
Dentex gibbosua 
spondyliosOC\4 cantho.ruø 
Chelidoniehthys obseurus 
Sepia of!icinaliø hierredda 
Hullus suraJletus 
Total 
33S . 54 CATCH/HOUR: 1184 26 
CATCH/HOU:R \. OF TOT C 
weight nwabers 
8l7.l2 49362 
175.14 5019 
88.94 4002 
30.92 78 
18 . 64 28 
17.79 191 
11. 58 39 
2.Jl 
0 . 71 11 
0. 35 
0.35 
1184. 27 
70 70 
14 ,81 
7 . 51 
2.61 
1.57 
1.50 
0 . 98 
0 . 20 
0.06 
0 . 03 
0.0) 
~ 
SAMP 
1830 
1831 
1832 
PROJECT STATION: 912 
DA.TE:24/11/99 GEAR TYPE; BT No:2 POSlTlON:Lat N 2257 
start atop dura.tion Long w 1708 
TIHE :16:H:J2 18:20t00 29 (m.in) 
LOC :6l77.75 6379.20 1.41. 
FCEPTH: 180 174 
DOEPTH: 180 174 
Towing dir1 2000 Wi re out : 
Sortetd.1 39 KCJ 
SPECIES 
scorpaen• se.rota 
Tr•churus trachurus 
Her lucciua sencga lensit1 
Dentex INIC.tophthalinus 
Octopus vulga.rlø 
Cap.ros ape.r 
Todarodes s agitte.lus 
scorpaena ap. 
Sepia o r bignyana. 
Lepi.dopus ca.udatus 
Pagellu• aca.rne 
Kacrorhamphoaua aoolopax 
Citharus U1\9uatula 
Argenti na. aphyraena 
Serranua ca.brilla. 
Scoi:aber j aponleus 
Allotheutiø øubula t6 
OPHI OIIDAE 
Total 
Total catch: 
Pur pose code: l 
Area code : 3 
GearCond ~code: 
Validity code: 
600 m Speed: JO kn• lO 
68 . 18 CATCH/HOUR: 
CATCH/KOOR \ OF TOT. C 
wcight numbers 
lS. 75 248 
:25 74 91 
20 .46 0 
11 . 79 267 
8. 90 6 
7.82 360 
6.00 8 
5.83 S6 
4.72 155 
4.n 5o 
J. 72 12 
l. 99 68 
1.12 17 
0.87 lll 
0. 74 6 
0 .62 
0. 25 87 
0. 25 12 
141 . 06 
2~. 34 
18. 2S 
14 . S2 
8 . 36 
6 . 31 
s 54 
4 >5 
4 . 13 
J.JS 
3 . 17 
2.64 
1.41 
0. 79 
0 . 62 
0.52 
0" 
0 18 
0 18 
100. 00 
141. 06 
SAMP 
1833 
PflOJt;CT STATION: 933 
DATE: :25/11/99 GEAR T\'PE: : PT No:7 POSITlON:Lat N 2256 
øta.rt 
TlHE ~oo:lO:l5 
lOG ~6<440.51 
s top durat.ion Lon9 w 1620 
01:00:0:2 29 (min) 
6441 . 21 1 . 64 
Purpose code: l 
Area code : l 
GearCond code: FD'CPTK: S 
BOl:PTH: 2B 
Towing dJ.r: 
Sort ed 1 25 Kg 
SPECIES 
Sarda s a .rda 
T.rachurus t.recae 
ca.mpograirma glayco.s 
De:capterut1 rhonchus 
sardinella medere ns.is 
Pornatom.aa s alta.t rix 
Total 
DATE: 2S/ll/99 
5 
" Uo Wire out: 
Total catch: 
V41.i.di t y code: 
l.50 m Speed: J.S )m• lO 
24. 68 CATCK/HOUR : 
CATCH/HOUR ' OF TOT. C 
weight nurnbers 
23.0~ 6 
16. 14 154 
6. 79 25 
2.07 14 
1.94 8 
1.49 6 
51.48 
44 11 
31 35 
13 19 
• 02 
l 77 
> 89 
99 . 99 
Sl. 48 
SAMP 
1834 
PROJe<:T STATION: 934 
Gt:AR TYPE: PT No: 1 POSITION: Lat N 2304 
st11rt 
TlHE 102:S0:06 
:stop duration Lonq W 1630 
02:59: 4 5 10 Cm.in) P\.lrpos~ cod~: l 
LOG :6457 . 2 7 6457 . 84 0.57 Area.code : J 
FO&PTH: 20 20 GearCond . code; 
BDEPTll: JJ J2 Validity code: 
Towing dir: 120e Wire out: 1 20 m Speed: 40 kn•lO 
Sorted: 38 Kg Total catch: 4 51'J . 20 CATCH/HOUR: 27475 20 
SPECI.ES CATCH/HOOR \ OF TOl' C SAHP 
we i ght numbers 
Sard.1.noi p ilchoirdua 27415.20 635040 100.00 18JS 
Total 2747S . 20 100' 00 
PROJOCT STATION : 935 
DATE: 2S/11/99 GEAR TYPE; PT No: l POSlTI ON:t.at N 2307 
start 
TIME :04:19:14 
LOG :6468. 10 
f1'EPTH: 5 
s t op duratlon 
04:48:S4 JO (mi n) 
6469.89 l.77 
s 
BOEPTH: J8 47 
Towing dir: 29lo Wire out: 
SOrted: 104 kg 
SPECIES 
Trichiurus lepturus 
Sparu s a.urata 
Tot.al 
Total catch: 
Long w 1639 
PUrpose code: 1 
Area code : 3 
Gearcond. code: 
Va li di ty code: 
150 ra Speed: 40 kn'" lO 
103. 88 CATCH/HOUR: 207. 76 
CATCH/HOUR \ OP TOT , c SAKP 
veJ.9ht numbcrs 
200.72 130 96.61 
7 .04 2 J . 19 
PROJECT STATION! 'JJ6 
DATE:25/ll/99 GE1\R TYPE: PT Ho:4 POSlTION : Lat !li 2314 
start stop du rat ion 
TIME :06:41:55 07 : 14:14 Jl (min) 
LOG :648 6.29 6487 . 93 l.60 
FDEPTH' : 10 10 
BDEPTH: 67 64 
Purpoae code 1 l 
AretL code : 3 
GearCond. codo: 
Validity code: 
Long w 1655 
To..,ing dir: 2920 Wir e out: 150 m speed: 33 kn • 10 
SOrted: Kg 
SPECIES 
Sardina pilchardus 
Tric hiurus l e p turus 
Scolftber japonicus 
Trachurus trecae 
Loli90 vul9•ris 
Trachu rus t r achurus 
Tota l catch: 36.60 CATCH/HOUR: 
CA.TCH/HOUR \ OF T0T. C 
weight num.ben 
24 . 34 767 
18 . 64 11 
11 . 70 244 
10. 68 531 
1 . 90 4 
1 . 28 4 3 
l!l.47 
27 _16 
17 .os 
15 85 
2 62 
l 87 
68 . 63 
SAHP 
1836 
1837 
1836 
1839 
--u:'4 100. 02 
PROJecT STA.TJON: 937 
01\TE: 25/11/99 GEAR TYPI!:: PT No:l POSITJON:Lat N 2314 
start 
TIKE :13:02:58 
LOC +6544 .91 
FDEPTH: 20 
BDEPTH: 29 
stop dura tion 
1l: 26: 26 2l (min) 
6S46.31 l.U 
>O 
>8 
To'W'inq dir: 215e Wire out: 
sort~: Tota l catch: 
SPECIES 
N O CATC H 
Total 
Purpo:Je code: l 
Area code : l 
CoarCond . oode: 
validity code: 
120 m Spe-ed; 40 kn • lO 
Long w 1623 
CATCH/llOUR: 
CATCH/HOUR \ OF TOT. C SA.HP 
..,ei9ht numbera 
o. 00 
PROJCCT STAT I ON; 918 
DATE:lr>/11/99 GEAR TYPE ; 8T No:2 POSITION;La t N 2321 
start stop dura ti on 
TIME :17:00:12 11:29:18 :i!9 (min) 
lOG :6578 . 68 6579.99 1.27 
f'DEPTH: 28 27 
BOEPTH: 28 27 
Towing dir: 30e Wi r e out: 
sorted : 35 J:.9 Total catcht 
SPECIES 
sardina pilchardus 
Trachqrus trecae 
Trach1nus dra.co 
Octopus vulgari9 
sconber ja.ponicu9 
Dentex gibbosus 
sepia off icinalis h ierre-dda 
loligo vul9a..ris 
Spondyliosoma cantha r us 
Chelidonichthys obscurus 
Total 
Long w 1620 
Pu.rpoøe code: l 
/\rea code : l 
Goa rCond . codo; 
Va lidity code: 
150 • Speed: JO >:n• 10 
352 . JO CATCH/JfOUR: 728. 90 
CATCH/KOUR \ OF TOT. C S1'MP 
weight nu.mbera 
666 . 21 15122 
41 . 17 1200 
s . 38 10) 
4 . 14 4 
l. 31 62 
0 .8) 21 
0 62 2 
0 H 21 
0 .41 2 
0 . 41 21 
728 .89 
91.40 
6 . 4 7 
0. 74 
0 .57 
0 . 45 
0 11 
0 09 
0 .06 
0 . 06 
0.06 
100. 01 
1840 
l.84 1 
PROJECT STATI ON: 9J9 
OATEi25/ll/99 GEAR T~PE: PT No:4 POSITION:Lat N 2334 
start stop durat ion 
TlME :20:26:58 21:00:00 33 (min) 
LOG : 6607. 69 6609 SO l . 60 
FOEPTK: 1 0 1 0 
BO EPTH: 71 79 
To..,1n9 d i r: 2960 Wire out: 
Pur pose code: l 
Area codc : 3 
Cea.rCond , code : 
Va lid.lty code: 
l SO m Speed: lO kn•lO 
Long W' 1646 
sort e d : 38 Kg Total catch: 1027 74 CATCH/HOUR: 1866 , 62 
SPf!CI ES 
Sco~r japonicun 
Tra churus trachurus 
T.ra.churus trecae 
Sardina p ilchardus 
Trichiurus lepturus 
Lol igo vulgar .is 
Total 
CATCH/HOUR \ OF TOT C 
weight number:s 
889. 09 22464 
649.09 25418 
294 . 5S 14220 
29 . 4S 7 64 
4 . 18 4 
2 . 15 2 
1869 61 
47 .58 
H . 7 4 
15 . 7i 
1.58 
0.22 
0 .12 
100 .00 
SAMP 
18Sl 
1853 
1854 
PROJECT STATI ON: 940 
DATE:l6/ll/99 GEAR TYPEt PT No; l POSITION:l.at K 2335 
start •top duration t.ong W 1614 
Tl H!: :01 :08: 11 Ol·ll:02 l S (min ) Pu.rpose code: l 
LOG : 6649, 80 66SO 67 0. 8S Are a cO<k : 3 
FDEPTH: 10 10 Cear Cood.code: 
DDEPTH: 33 l1 Va l idit7 code: 
Tow1n9 di r : llOe wire out : I SO Øl Speed; 35 :kn•lO 
Sort ed ' 14 K9 T o tal catch: 1192.10 CATCH/HOOR: 4768 . 40 
SPECIES 
sa.rdina pilchardus 
Sardlnella • urita 
Scoaber j aponlcus 
Trachurus trachurus 
Tota l 
CATCH/HOUR \ OP TOT. C 
"'-eight nwnbers 
3808. 00 48)16 
462. 00 1400 
448 00 lSOO 
S0 . 4 0 840 
4768 . 40 
79 . 86 
9 . 69 
9 . t o 
1.06 
100. 0 1 
SAKP 
uss 
18S7 
18S6 
PROJE!CT STATION: 94 1 
DATE: 26/11/99 GEA~ TYPE : PT no : 7 POSITION:Lat N 23)7 
star t 
TIME :Ol:ll:SB 
lOC : 6667. 28 
FDEPTH: 5 
BOEPTH: 29 
:. top duration 
Ol 146: 20 14 (min) 
6668 ' 05 0 7S 
5 
27 
TowJ.ng dir : Wire out: 
Sorted : lS K9 
S PECIES 
~rdina pilchardus 
~rdinella moderenaia 
Loligo vulgarh 
Campognll'IM gleycos 
Pagellus bollottii 
SC'Oft'ber japonicus 
Total 
Total ca t ch: 
Purpose code: 1 
krea code : 3 
Gearcond . code: 
Val;.di ty code = 
150 m SpH:d: )0 kn• 10 
Long w 1607 
414 .54 CATCH/HOUR: 1776. 60 
CATCH/HOUR \ OF TOT. C 
wei9ht nurnbers 
1689. 26 191 53 
50 . 14 223 
16 .71 1 11 
14.40 17 
4.46 56 
1. 63 
1776 .60 
95. 08 
2 . 82 
0 . 9-4 
0 81 
0. 25 
0.09 
99 . 99 
SAKP 
1858 
PROJECT STATlON: , 4 2 
DATE: 26/11/9, GEAR TYPE: PT No: l POSITION : Lat H 240 2 
stop durat ion Long w l S48 s tart 
TIK!: :17:02:16 
LOC :6796 .64 
17:20:21 18 (min) Purpose code: 1 
6797. 89 1 . 21 Are b code : 3 
FO&PTH: 10 LO Ciea reond . code: 
BDEPTH: 25 V.tlidl ty codc: 
Toving dir: 203ø Wire out: l2S m Speed : 40 kn•lO 
Sort ed: 69 Kg 
S PECI!:S 
Sardina pileha r dua 
Sa r dlnel h aur !ta 
Sardlnella maderensl s 
Total 
Total catch: 484 . 68 CATCH/HOUR: 1615. 60 
CATCH/l:tOUR 
veight numbera 
1416 . J) 15680 
H7 . 93 1167 
Sl. 3:l 2.31 
161S. 59 
\OF'TOT .C 
87 . 67 
9.16 
3.18 
100 01 
S AKP 
1859 
1860 
1861 
PROJECT STATION: 94 l 
DATE: 26/ll/99 GEAR TYPE: PT No:4 POSITI ON:Lat N 2408 
start 
TIME 119:27.06 
LOG : 6815.34 
FDCPTH: S 
BDEPTH: l8 
:i.top dun.tion 
19: 57:08 30 (min) 
6817 30 2 . 2J 
5 
Toving dir : " l96o Wire out: 
sorted: l4 Kg 
SP&C l ES 
Sardina pilchar dus 
Scomber j a ponicus 
Trichiurus l eptu rua 
Cainpogr.t.1!1'M 9laycoa 
Powadasys incisus 
Total 
Total catch : 
Long w UOS 
Purpo:ie code: 1 
Area code : l 
GellrCond . code: 
Validity code: 
l SO m Speed: 40 kn• lO 
S56 .16 C'ATCH/HOUR: 1112. J2 
CATCH/HOUR \ OF TOT. C 
weight nlllllbers 
6S9. 20 8032 
448. 00 8Sl2 
) .48 2 
1.24 
0 . 40 
1112. l2 
S9 . 26 
-40 . 28 
0 ll 
0.11 
o. 04 
~ 
SAHP 
U6l 
1863 
PROJECT STATlON: 9U 
DATE 26/11/99 GEAR T'iPE : PT No:4 POSITION:Lat K 24 16 
otart 
TIHE :22:13:09 
LOG :68JJ ,4 1 
F'OEPTH: 1 0 
BDEPTH: 68 
.stop duration 
22: H :S3 29 (min ) 
6834 . 91 1 . 48 
10 
70 
Towing din 296ø W.ire out · 
Sor t ed: Sl Kg 
s eocn:s 
seocnbe.r japonicua 
Sa.rd i na p ilehardue 
Sepia o.rblgnyano 
Trichiurus leptu.rua 
Trachurua t r a e hurus 
Trachurua trec a e 
Prionace gl•uca 
Lol 190 vul9aris 
Total 
To tal c a tch: 
Long w 1621 
Purpose code: l 
kreo. code : l 
GearCond . code: 
Val idity code • 
150 m Speed; 10 kn• 10 
J.14 ll CATCH/HOUR: 
CATC'H/HOUR \ OF TOT. C 
weight nw.bers 
391 03 11526 
1S2 . 69 3310 
29.79 74 
26 .48 19 
20.48 708 
14 Sl 613 
9 . 93 
S . 18 
650. lO 
60 1l 
23 48 
• 58 
4 07 
l 15 
2 . 23 
1. Sl 
0 . 83 
100 . 00 
650. 32 
SAHP 
1864 
1865 
1866 
1867 
PROJECT STATION: 94 S 
D1'.TC:l7/ll/99 GEAR TYPE : PT No:S POSITION:Lat N 242 4 
start s top dura t ion 
TIME :0-4:10 :52 0 4 : 44:46 H (min ) 
LOG :6882.09 6883 .62 1 S2 
FDEPTU: 5 S 
8DEPTU: 71 68 
Towing dir: 1150 Wi re out: 
Sorted: 4 Kg 
SPOCIES 
s arda s arda 
Loligo vulgarls 
Scombcr japonicus 
Total 
Total cotch : 
Long w 1616 
Pu rpose c ode + 
Area code 
GcarCond. code: 
Va li di ty code : 9 
1 SO m speed: 30 kn• 10 
3.92 CAT<:k/HOUR: 
CATCk/HOUR \ OF TOT C 
-we iqht nu~rs 
s . 7 2 2 
1.09 2 
0 . 11 
6 .92 
82.66 
15. 75 
1.59 
100. 00 
6 92 
SAHP 
PROJ&CT STATION: 946 
OATE:27/ll/99 CEAR TYfE: PT No: 4 POSITIOH:Lat N 2409 
start stop duration 
TIME :08:44~ 01 09 :ll:lO 29 (m.in) 
LOG :6920 . 98 6923 . 06 2 06 
FDEPTH: 0 O 
BDEPTH : 2.l 23 
Tovi ng dlr : 295e Wire out: 
Sort e d: l Kg 
SPECIES 
Belene s.vetovi dov.i 
Engraulis encrasicolus 
Sardina pilcha.rdus 
To tal 
Total catch: 
Lon9 W 15-41-
Pu.rpoae code : .l 
Area code : l 
CearCond .code: 1 
YaUdity code : 9 
1 20 • Speed: t l k.n• 10 
1.19 CATCH/HOUR; 
CATCK/HOOR \ OF TOT. C 
,.-ei9ht nwrlber s 
2 . 32 58 
0 . 12 27 
0.02 l 
2 .46 
94 'll 
4.. 88 
0.81 
loO:OO 
2. 46 
SAKP 
PROJECT STATION: 947 
DATE: 27 /ll/99 GEAR TYPE: P'T No: 7 POSITION:Lat N 24 09 
start 
TI ME: :10 :27:30 
LOG :6932. 60 
FDEPTH: 10 
BDtP'I'H : 19 
s t op dur at ion 
10 :56;53 29 (min) 
6934 . ll 1 . 48 
LO 
19 
Pu r poae code: l 
Are a code : l 
Ce a rcond . code: 1 
validity code : 9 
tonq w 1Sl6 
Towing d ir: Wire out: 150 m Speed: lO kn•10 
So:rtedi Kg Tet.a l catch~ 0 .02 CATCH/HOUR: 0 .04 
SPECI ES CATCH/HOUR t OF TOT. C SAKP 
weight nurrbers 
Engraul i s encrasicolus 0.04 4 100 . 00 
Totd 0.04 loO:OO 
PROJECT STATION: 948 
DATC:27/11/99 CEAR TYP&: BT Ho:2 POSITION: Lat N 24 15 
s t art stop du.ration 
TIME : 12:09:21 12:32:20 2 3 (min) 
LOC :6943 .SO 6944. 7 2 1.19 
FDEPTH : 20 20 
BDEPTH: 20 20 
Towinq d ir : 215& Wi r e out: 
Purpose code: 1 
Area code : l 
Cea.rCond. code : 
Yalidity code : 
150 • speed : 30 k.n•lO 
Long w 1529 
Sorted: 10.J Kq Total catch: 4867 . 69 CATCH/HOUR : 12698.32 
SP EC I ES C'ATCH/HOUR \ OF TOT C SAKP 
..,."i9h t numbera 
DiplodU9 be:llottii 
Sard.1na pilcl\ardu9 
Pomttidasys incisu:s 
Pa.ge llus aca.rne 
Trachurus trachurus 
Pagrus pagrus 
11124 .65 17Sll5 87 .61 
l. 81 
l . 4 J 
l . 32 
0 . 7 1 
0 .4 5 
0 .4 S 
0 .42 
o. 21 
0 .18 
0 .17 
0. 14 
0.09 
0. 02 
Diplodus vulg ar is 
Loliqo vulgaris 
Hullus s unouletus 
Scombe.r japonicus 
Raja undul!'lta 
Sparus aur iga " 
Spondyliosorna. cantha.rus 
Octopus vul9aris 
48"4 . 1? 6052 1868 
-4 35 . 00 3783 
295.04 1187 
91).78 3404 
S6.74 19 0 
56 . 74 569 
Sl . 48 112 
26.77 44 6 
22. 70 378 
21.18 10 
17 . 4) 68 
11 . lS 178 
2.30 l 
Tot.41 12698 33 100 ' 01 
PRO.J'ECT STATION: 9 49 
DATE :27/ll/99 CCAR TYPE: : PT No:) POSITION: Lat N 24 16 
ntart stop dura t ion Lon9 W l SSl 
TIHE :19 :1l:S9 19:40:4 5 29 (min) PUrpoae code: 1 
Area code : l 
Gearcond. code: 
LOG :7010.25 7012 . 28 2 . 00 
PDEPTK: lS 15 
BDEPTH: -4 3 49 Validit.y code: 
To v inq dir: 295& Wire out : l SO aa Speed: 40 kn" lO 
So:rted: -41 Kq Tota l catch: 1437 . le CATCH/HOUR: 2 973 . 89 
SP8Cl&S 
Sardina. pilchardus 
scomber j llponicus 
Belone sve tovidov.i 
Tr lchiurus lepturus 
Loli90 vulga.ris 
Total 
CATCH/HOUR \ OF' TOT. C 
.,..ei9ht numbera 
2151.72 29534 
802 76 18286 
8. 28 166 
6 . 91 2 
4 . 22 
2973.89 
12. 35 
26 . 99 
0 . 28 
0 . 23 
0.14 
99 99 
SllHP 
1869 
1870 
PROJECT STATIOK: 9 50 
DATE:27/11/99 GEAR T'iPE: PT llo:l POSlTIOH: Lat N 2 4 26 
star t stop duration 
TlME :22 :35 :1 2 22:46 :19 11 (Jain) 
LOG : 7 0J8. 39 70J!L 09 0. 69 
FDEPTH: 15 lS 
BDEPTH: 26 27 
To..,.ing di r : 2940 Wlre out : 
sorted: ll Kg 
SPfX'IES 
Sardin4 pilchordus 
Scomber j aponicus 
&nqraulis encrasicolus 
Bel one svetovid ovi • 
Total 
Total ca tch · 
Purpos e code: l 
Area code = l 
Cea re ond . code: 
Validity code : 
Long W lSll 
120 m Speed : 15 kn • 10 
628 . 80 CATCH/HOUR: 34 29 .82 
CATCH/»OUR \ OF TOT. C SAMP 
vei9ht nurrbers 
3392 . 7J 95613 98.9 2 1871 
26 18 436 0. 76 
6 SS 6SS O 19 
4. 36 109 0 Il 
)4 l 9 . 8l 100 00 
PROJECT STATION; 951 
DATE: 28/11/99 CU.R TYPE: PT Not 7 POSITlON:ta t N 2427 
start 
TI ME :OO:S7:J4 
LOG : 70S7. 36 
FDEP'I'K: 10 
BDEPTH: 2.l 
stop durat ion 
0 1 :20:-48 2l {min) 
7058 . 63 1 26 
10 
23 
Pu rpose code: 1 
Area code : 3 
coarcond. code: 
va.lidity code: 
Lonq W 1517 
Towin9 dir. 630 Wlre out: 150 m S~ed: 3G kn• lO 
Sort e d : lJ Kg 
SPECIES 
Sardina pilchardus 
Di plodus be:llott.ii 
Trachuru~ troc hur u:z 
Total 
Total ca t ch = 366 . 52 CATCH/HOUR: 
CATCH/HOOR 
'We.i9ht: number• 
949 . 8.3 llll5 
5 . 74 86 
0. S7 :l9 
~ 
\ OP TOT. C 
99.H 
0.60 
0.06 
100. 00 
956 . 14 
SAKP 
1872 
PROJECT ST ATI ON: 952 
DATE: 28/11/99 CEA.R TYPE: BT N0:2 POSITIOK:Lat N 24 36 
start stop d!o) r a t i on 
T IKE : 0): ) 6: 04 04:01 :58 26 {Øl.in) 
LOG :7078. 51 7079 .71 1.18 
FDEPTH: JO JO 
BDEPTH: JO JO 
Towin9 d ir : llSo Wire out : 
Sor t e d ; 4 6 ~g Total c a tch : 
SPEClf:S 
SOLEIDAE 
Sa r d l n.a p .Uc ha r dus: 
Scomber j aponicus 
TrAch inu:i vipe r a 
Chelidon ich t hys obscurus 
Dieol og09 l ossA c uncata 
Sopia ol!icinalis h ierredda 
Pa 9ellus bellotti.i 
Trach urtrn trl'lch\lr us 
Lol i.go vu l 9 ari s 
Solea sp 
6oops boops 
Tohl 
lonq w 1524 
Pu r pose code: 1 
Area code : l 
Geoi rcond coda: 
Validity code: 
1 50 m Speed : JO kn • 10 
46 . H CATCH/HOUR.: 
CATCH/HOUR ' or TOT. c 
""ei9h t nwnber .a. 
55 .11 8266 
29 . 72 408 
8.91 155 
8.77 24 2 
0 .88 JO 
0 . 78 14 
0 76 7 
6 0 • 
" . 4 2 • 
23 
a 
1 0 6 . 91 
S l Sl 
27 . 79 
8. ll 
a. 20 
0.82 
0. 7) 
o. 7J 
0.56 
0 . 51 
0 . J9 
0.22 
0 . 1 7 
99 98 
106. 94 
....... 
1874 
1873 
PROJECT STATJ ON: 953 
OATE:28/ll/99 GEAR TYPE: 8T No:2 POSlTl Ol'h Lat N 2506 
start a t o p durat.ion 
T IME : 10:43: 4 1 ll :ll : 17 30 (ro.in ) 
LOG :7146.84 1148.26 l l4 
PDEPTH: 241 255 
BDEPTH: 241 255 
Towin9 d ir: 241& Wire out: 
Sorte d : 41 K9 
SPECIES 
Lepidopus c auda t us 
Ocn tex tM.crophthalmus 
Herluccius sencqa.leflsis 
Zeus fa~r 
Copr os a per 
Hu.ll us surmule t u s 
T rac huru:s trac huru.a 
I llex co.indet.ii 
T rac hinu :s draco 
Hicrochi r us bo.sC4nion 
Shrimpa, s N ll. non com:n 
PORTUNIDAE 
sepi a orbignya na 
Citharus linqu oitula 
HAcrorham.phos u s scolopax. 
Allotheu tls s ubuhta 
Scorpa e na s p . 
Total 
Tot• l ca l::c h : 
Long w 1610 
PU.r posc code: l 
Area code : 3 
Gearco nd . code: 
Va lid ity code: 
700 ID Speed: JO k n• 10 
120 . 72 CATCH/HOUR: 
CATCH/HOUR \ OF TOT . C 
wei9ht number.s 
127 . 3 6 8 4 8 
7S . S2 624 
1 7 . 0 4 64 
7 1 2 42 
7 - 04 116 0 
1. 76 6 
1 . S 2 8 
0 . 9 6 10 
0. 80 8 
0. 48 80 
0. 4 8 116 
O. J2 48 
0. 3 2 8 
0 . 32 8 
0 . 16 1 6 
0 -16 l 4 
0 . OB 16 
241 . 44 
52.75 
31. 28 
7 . 06 
2 . 9S 
2 . 92 
0 . 73 
0 . 6l 
0 . 4 0 
O. ll 
0.20 
0 . 20 
O.ll 
O.ll 
0 .13 
0 .07 
0 .01 
0 .OJ 
100 .01 
241 . 44 
SAHP 
PROJEC"t STAT? OH : 9S4 
OATE:28/ll/99 GEAR TYPE : BT Ho:2 POSI TION: Lat N 2444 
start s t op dur-at ion 
TlHE : 1 7 : 08:1:3 17: J8:49 lO (Jain ) 
LOG :720 8 . 57 7210 .16 l . SS 
FOEPTll t ll 34 
BOEPTHt } ) 34 
Towin9 d i r: 29 2.ci Wire out: 
sorted: 17 ~9 
SPEClCS 
Sard i na p ilchardus 
Scomber j a ponicus 
Trac h u r us tra churu.s 
Ra. j a c l a va t a 
Octop uis vul9aris 
T.rach i nus d raco 
Loligo vul9a r i s 
Hullu s s u nnule t ua 
Dicol ogoglossoi cuneat oi 
Tota l 
Tot a l c a tch: 
Long w 1 5 1 S 
Pur pose code: l 
Area~ : J 
Cea rCond . codc: 
Va lid ity code: 
1 50 lD Speed: 30 Jm • 10 
170 .74 CATCH/ffOUR: 
CATCH/HOUR \ OF TOT. C 
"Weiqht numbe n 
251. 00 5272 
78 . 00 .1938 
) . 20 70 
2 . 48 
2. 1 6 
1. 80 40 
1 .20 6 
0 . 84 2 
0. 80 10 
34 1 48 
73 .50 
22 . 8 4 
0.94 
0 . 7l 
0 6) 
0 Sl 
0 . J5 
O 2S 
0.2) 
100 .00 
341 . 48 
SAMP 
1875 
1876 
PROJECT STA.TJ ON : 955 
DATE: 29/11/99 GEAR T'i PE: PT No : l POSI TION1I.a t N 2509 
star t stop durat ion 
T l KE :08:27~0l 08 : 48 :4 9 22 (m.i.n ) 
t.OC : 7)57.11 7358 . 64 l.S6 
FD&PTH: 25 25 
BOEPTH: 70 7 4 
Towi ng d i r : 2900 wire out: 
Sorted: Total c a tch : 
SPECI&S 
T ra c hi. nus dra co 
Tot oil 
Long w 1527 
Pu r pose code; 1 
Are a code : 3 
<>ea rcond . code: 
Valid i ty code : 
uo m speed: 4 0 kn• t o 
} 7 .10 CATCH/lfOUR: 
CATCH/HOUR \ OF TOT . C 
vei9 ht numbers 
1 0 1 . 1 8 1710 100.00 
101 .18 100. 00 
10 1 . 18 
....... 
1 877 
PROJECT STAT JON: 9 56 
OATE: l9/11/99 CEAR TYPE : PT No: l POSI TION: La t N 1509 
s tart s t op durat i on 
TlH!: :09: 4 9: 1 S 10:30: H 4 1 (mi n ) 
LOC : 7l6S. 60 7368 J8 2. 7S 
PDEPTH: 25 25 
BDEPTH: 69 7 S 
Tow-in9 dir: 290e Wire out : 
Sorte d : lS Kg 
SPECIES 
Scomber joipon.i.cus 
Trac hinuø armatus 
Sa rdinella auritoi 
Sardinella ma.de r ensb 
Tota l coitch : 
Sepia o f t i cinal i s hier redda 
Lonq w 1526 
Pu.rpo:;e code: l 
Area code : l 
Ce~ncond code: 
Va lid i t y code : 
130 m Speed: 45 kn•lO 
116.'12 CATCH/HOUR : 
CATCH/HOOR 
we i9ht number s 
131 . 1 2 2309 
28 . 1 0 
9 . 89 22 
.l. os ) 
0 94 6 
' or TOT. c 
7 6 . 6 ) 
16.42 
s. 78 
o. 61 
0.55 
1 71 . 10 
....... 
1879 
1 878 
----
Tota l rH .10 99 .99 
PROJECT STATlON: 9 57 
DA1'E:l9/ll/'J9 CUR T'iPE: PT No:6 POSITION:Lat N 2 45"7 
s t art stop d u rotion 
T I ME :14 : 09 :27 14:32 :01 23 (ll'li n > 
LOG ?74 0 2 .82 74 0 4 .2 1 1. 37 
FDEPTH. : 25 .2S 
BDEPTH. : 36 38 
Towi ng d i r : 295& Wire o u t: 
Sort ed: Kg To t oi l c a tch : 
SPCC I ES 
N O CATC H 
PUr pose codo: l 
Are a c ode: : J 
Gea rCond , code: 
Validit y co de: 
lSO m Spee d : 4 G kn•l() 
LorMJ w 14 57 
CATC H/HOtfR: 
CATCH/HOUR \ OF TOT. c SAHP 
""eight numberø 
0.00 
PROJCC1' S1'AT10N: 9 58 
OATE:29/11/99 GEAR TYPE: PT No:6 POSITIONi La t N 2445 
s tart .st:op duratlon 
TIME : 18: 47 : 42 19:21:50 ) 4 ( J'ltin) 
LOG :7445 . 8 2 7 44 7 . 8 1 1. 98 
FDEPTH: S 5 
BDEPTlh J l 3 l 
Towing d ir : 98 0 Wire out : 
Pur pose code: 1 
Area codc t J 
Geatcond. code: 
Valid i ty c ode: 
UO ~ Spee d: 33 kn• 10 
Long w 1 507 
Sor t e d: 37 K9 To t a l cat c h : 20 5 J . 1 5 CATCH/HOOR: 3623. 21 
SPEClES 
Sardina p ilcha.rdu.s 
Scolllber japonicu s 
TrAchurus tra c hu rus 
~9raulis encrasicolus 
Total 
CATCH/HOUR ' or TOT. c 
..,e i g h t nwnbera 
3552. JS 49514 
67. 94 1442 
l. 94 97 
0. 9 7 97 
36 21. 20 
98 . 04 
1.88 
0.05 
0 .0J 
loo.Oo 
SAHP 
1 8 8 0 
1881 
PROJECT STAT I ON : 9S9 
DATE:29/11/99 GEAR TYPE: PT No: 6 POSITION: La t N 2439 
sta.rt s top durat i on 
TI KE : 22:41:JS 2l:16 :Sl 35 (min ) 
LOG :747 9 . lS 7481 .lO 2.02 
FDEPTH : 5 S 
BDEPTH : 31 JO 
'I'owi 09 d ir: 219e Wire o ut : 
Purpos.e c ode: 
Area c ode 
GearCo nd, codo: 
Valid i t y code: 
130 Ill Speed: )J 
I.e ng w 1 5 22 
kn• l O 
sor ted: 35 K9 Tot al c a tc:h: 3 414 .Sl CATCH/HOUR : 58 5 J . 4 6 
SPEX:IES 
Sa.r dlna pilehardua 
Scomber j aponicus 
En g rau l l :s e nc ra s icol ua 
toligo vul9a rio. 
TOt Al 
CATCH/HOUR 
weight numben 
57 08 . 57 102 6 86 
96. 00 2229 
48 . 00 3771 
0 . 89 2 
5853 . 46 
\ OF TOT.C 
97 .52 
1.64 
0 . 82 
0. 02 
100 .00 
SAMP 
1882 
1 8 83 
188 4 
PROJCCT STA.TJO~ : 960 
DATE: 30/11/99 GEAR TYPE: Pl' No: 6 POSITlON 1La t N 2 408 
start a t op dura t l on 
Tl ME :03:00:)9 03 : 29:.28 29 ( m.i n ) 
LOG :7519 . 44 7521. ll 1.84 
FDEPTH: S 5 
BO!':PTH: 28 29 
To win9 d ir: 228e Wire out: 
Sort e d : 22 Kg 
SPECIES 
Scomber j aponicus 
Trachu rus trachurus 
T rac h u rus t r e c a e 
Sardi na pilcha.rdus 
loli90 vul gari s 
Belonc a.vetovi dovi 
~rdlnella a urita 
Pa gellu s bellot tii 
T rac h inotu:; s p 
Tot a l 
To t a l ca.tch ~ 
Lon9 w 1 5 49 
Purposc code: l 
Are a. code : ) 
Ce4LCond . code: 
Va lid i ty code: 
150 m S peed: 40 kn • 10 
22 . 38 CATCH/ HOUR: 
CATCH/HOUR 
we 1 9h t number s 
2i. .ca 399 
10 . 30 267 
8 . 69 300 
3. 27 68 
2. 11 6 
0.21 
0.21 
0 . 02 
0 .02 
46 . J.1 
\ OFTOT C 
4 6 . 39 
22 . 2S 
U.77 
7 .06 
4 . 56 
0 . 45 
0 . 45 
0 . 04 
0.04 
1 00 01 
4 6 . 30 
S AHP 
188 5 
188 6 
1 88 8 
1887 
PROJECT STATION: 96 1 
DATE : 30/11/99 CE.Alt T'iPE: PT No: 6 POSITI ON:Lat N l 4 00 
start a t op d ur at ion 
T IME ~ 0 4 :4l : S8 04 :46:19 J ( mln) 
I.OG : 7511.19 7531 39 0.20 
FD?:.PTH: 20 20 
BDEPTH : 33 JO 
Towin9 d i.r : ••• Wire out: 
sorted: l4 Kg Total catch : 
SPECIES 
Sa r di na p ilchar du s 
Scomber jl'lponicus 
T.ra churus tra.chu.rus 
Soir d i nel l a a ur i. ta 
Tr ach ur us treca e 
En9raul is encr asicolua 
Poigellus bello ttii 
Tota l 
Lo ng w 1556 
Purpo!le code: 1 
Ju"ea c od c : ) 
Gearcond. codo: 
Va lidit y code: 
120 tn Speed: 4 0 k n • JO 
HO 9 0 CATCH/HOUR: 8818.00 
CATCH/HOUR \ OF TOT C 
we i g h t numbe.rs 
8 148 . 40 210080 
421. 20 8 320 
93 . 60 2 14 0 
72 . 80 :26 00 
4 1- 60 1300 
36 . 40 J380 
4 . 00 20 
8818 . 00 
92 41 
4 '78 
1.06 
0 . 83 
0.47 
0 . 41 
G.OS 
100 . 01 
....... 
1 889 
1890 
PROJECT STA.TION: 96 2 
DATE: J.0/11/99 GEAR T'iPE: PT Ho: l POSITION:t.A t N 2447 
start s t op d urat ion Lon9 w 1513 
T IK!: :21: 02:25 21 : 31: 18 29 (•i n) PU.r posc code: 
LOG ; 7702. 0 7 7703.86 l 77 Area code 
FDEPTH : l S 15 Ce a rCond . code: 
BDE:PTH : l4 35 Valid i ty code: 
Towinq di r : 420 Wire o ut : 1 50 tn speed: 3 J kn• 10 
Sort e d i J6 Kg 
SPECIES 
Sardina pilch.a.rdus 
Sc olllbe.r j oiponic u s 
En9raulis enc rasicolus 
Potll4da.ays inc i s ua 
Tota l 
To ta l catch t 729 . 26 CATCH/HOUR: 1508. 81 
CATCH/HOUR \ OF t'OT . C SAMP 
ve i g ht numbera 
14 .S l . 41 29048 96. 26 1891 
S5.4S 1200 J . 68 1892 
0 . 62 41 0 . 04 
0 . 33 2 0 . 02 
lSOB .81 100 . 00 
PROJECT STAT I OH: 96 3 
DATE: 1/12/99 GEAR TYPEt PT No;l POSlTION:Lat N 2522 
start s top duu.tion 
TJ HE t09:.t2:15 10:20 :0.t l8 (min) 
LOG : 78lS .OO 7811 Jl 2.28 
FOEPTH: 42 .tO 
BOCPTH : 6 9 70 
To...,ing d ir : l27o Wire out: 
sorted: 123 Kg 
SPECI ES 
Tr.ichiuru s l eptu r us 
Scomber j apon icus 
Total 
Total c atch: 
Long- W 150.t 
Purpose code: 1 
.\rea code : l 
Gear Cond . code: 
Validity code: 
J OO m Speed: JO J<:n•lO 
12l .10 CATCH/HOUR: 
CATCH/HOUR 
veight numbera 
170 2 1 178 
24 16 406 
194 . 37 
\ OFTOTC 
87. S7 
12 . 4l 
100. 00 
194 . 37 
SAHP 
1891 
PROJEX:'T STAT ION: 964 
DATE: 1/1 2/99 GEAR TYPE: PT No :S POS I TION:La t N 2527 
:J tart s top dura tion Lon9 w 1447 
TIHE :14:17 : 00 15:03 :S5 27 (min) Purpo3e code : 
LOC :7877 . 97 787982 1 75 Areacode ; 
f'DCPTH : 20 20 Gca.r cond.code ; 
BCCPTH; 31 JO Validity code~ 
Towin9 d i r : 2100 W'irtJ out: 130 m Speed: 40 kn• lO 
sorted: 4 Kg 
SPECI ES 
Ca mpoqra nma 9laycos 
Sa rdina pilchardus 
Total 
Total catch: J . S8 CATCH/NOUR : 
CATCH/HOUR 
veight nuni>t!rs 
7 . 7J 7 
0 22 
7 . 95 
\ OF TOT.C 
97 . 11 
2. 76 
99. 8 7 
7 . 96 
SAHP 
P ROJECT STATION: 96!» 
DATE; 2/1 2/99 GEAR TYPE: BT No : 2 POSITI OH:t.st H 2613 
start 
TlHE dl:l2;47 
LOG :8085.98 
s top duution 
11:58:43 26 ~ ø.in) 
8087 25 l 25 
l'OCPTH: 200 
BDCPTH: 200 
182 
182 
Toving dir : 1900 Wire out: 
Sor ted: 67 Kg 
SPECIES 
Dentex marocca nus 
~ntex m.acrophthalrnus 
Zeus hber 
Herlueeius eenegalensia 
Lagocephalue laevi9atus 
Zenop•is conch i f er 
Trachurus trAchuru• 
urrbrina c4na r i ensia 
Jl l ex coi ndetii 
Lrpidopu:s c audatus 
Scod:>er j a pon icu s 
Calla nthias r-uber 
Hu l lu.s s u rnul etu s 
Chelid onic hthys obscur us 
A.r9ent ina s phyra ena 
Allothe utis s ubulata 
citharua linquatula 
Total 
Total catch: 
Pur pose C'Ode : 
Are a codc 
Ge.a re ond . code: 
Va lidity code : 
600 Cl Spee d : 30 
t cng w 1448 
Jc.n •lO 
92.18 CATCH/HOUR I 2 l l. 72 
C'ATCH/HOUR \ OF TOT . C 
W'eight numbers 
61. 38 6Sl 
54 00 688 
]2_ 17 23 
26.72 Sl 
9. 78 7 
8 . 91 5 
7 . 66 )2 
3 . 0 5 9 
2 . 22 25 
1 . 89 32 
1 . 85 5 
1.-48 129 
0 . 60 2 
o. 51 2 
0 . 28 23 
0 . 18 74 
0 .os 5 
212 . 73 
28 . 85 
2S 39 
1 5. 1 2 
12. 56 
• 6 0 
4 . 19 
) 60 
1. 4l 
1.04 
0 . 89 
0 . 87 
o . 70 
0 . 28 
0.24 
O.ll 
0.08 
0 02 
9 9 . 99 
SAHP 
1894 
PRO.JECT STAT I ON: 966 
DATE : 2/12/99 GEAR TYPE: PT No:6 POSITION·Lat N 2625 
sta rt 
TIME :18:S7: 40 
LOC :8142 09 
atop d uutio n 
19 :26:20 29 ( Ill.in) 
814) 94 1 8S 
PDEPTH+ 5 
BDEPTH: 28 
5 
26 
Towin g dir i 220e Wir e o u t: 
Sorted: 8 2 Kq 
sPEcn:s 
Spondyliosoma cantharu.ø 
Sa rdinella aurita 
Tr achinotu s ova t u s 
Scomber j aponic u :s 
SArd4 sa r da 
S.Srdinella llli!!lde rensis 
Boops boops 
Tota l 
TotAl c a tch: 
Long w H24 
Purpose code: 
Are.4 code I ) 
ce:a re ond . code : 
Validity code: 
110 111 Speed : 33 lcn•lO 
8 1 . S6 CATCH/HOUR: 
CATCH/HOUR 
weight nunbers 
91.45 416 
JJ. 39 97 
25 .70 72 
9 .06 19 
6 . 29 2 
2.6S 
0 . 21 
168 . 75 
\ OF TOT . C 
54 '20 
1 9 79 
15 23 
s 37 
3 7) 
l S7 
0 12 
100 01 
168 . 74 
SAHP 
189S 
1896 
PROJECT STATlON : 967 
DATE: 2/12/9 9 GEA.R TYPE: PT No:6 POSITI ON:tat N 2628 
s t ar t 
TlKE , ;22 :48:29 
tOG :8178 . 28 
tit op duration 
23t 18: JO JO (min) 
8180 25 1 91 
PDEPTH: 5 
BDEPTH ~ 29 
Towing dir: 
sort ed: l l K9 
SPEC l ES 
Sardina pilehar dus 
S4rpa s alpa 
En9rauli s e ncra s. i colua 
Scombe r j a ponicus. 
Tra ehlno tus ovatus 
Trachuru:i tra c hurus 
Liza r a.mada 
P49ellus bellot tii 
Lol190 vulgaris 
Boops boops 
Dlpl oduø bellottii 
Total 
5 
29 
700 wi r e ou t: 
Total catch: 
Purpose code: 
Area code 
GearCcnd . cod e: 
validity code: 
llO m Speed: 13 
Long w 1406 
64 06 CATCH/HOUR : 128 1 2 
CATC'H/HOUR 
vei9ht nunibera 
47 .20 4236 
26 . )2 76 
20 . 40 5612 
20 . 24 256 
5 . 36 28 
S . .28. 1 20 
2 . 36 2 
0.64 
0 . S6 
0 . 32 
0.16 
128. 84 
\ OF' TOT. C 
l6 .a" 
20' 54 
1 5 92 
l S . 80 
4 . 18 
• 1 2 
1 . 84 
0.50 
0.44 
0 . 25 
0 . 1 2 
100 55 
SAK!' 
1897 
1898 
1899 
1900 
PROJECT STATION: 968 
DATE: J/.12/99 GEAR TYPC: PT No:6 POSITION:Lat N 26.tO 
s tart 
TIME : 01: 0 1 :49 
LOG : 8218 . 87 
s t.op duret ion 
0 3:31:20 30 (min) PUrpose code: 1 
8220 . 68 1 . 76 Area code : 3 
Long w l lS.t 
FOEPTH : 5 
BOEPTlt : 52 
ToW'1ng dir: 
Sort.ed: 113 K9 
5 Geo. rCond . co de: 
Validity code: •• 14 0ø Wlre out: 150 m. Speed: 40 kn• lO 
Total c atch: 112 . 77 CATCH/HOUR: 22S. 54 
S PECU:S CATCH/HOUR ' or TOT. c SAHP 
Trichiurus l e pt\lruø 
Sardina pilehardus 
Allot heu t h s ubulata 
Sepia o rbi gny ana 
Sepiola rondel e ti 
Tot.41 
lo.'f!ight n uffbera 
2 19 . 0 8 16.t 
5. 64 88 
0.56 :uo 
o_ 24 4 
0 .02 30 
215. 54 
97 .u 
2. 50 
0 . 25 
0.11 
0 . 01 
~ 
1901 
PROJECT STATION: 969 
DATE; J/1 2/99 GEAR TYPE: PT No:l POSI 'l'ION:Lat N 2712 
start stop durat.ion Lo ng w 1336 
TIME : 12: 58: 35 13: 14: 07 1 6 (min ) 
LOG :8313 . 31 8314 36 1.0 4 
FDtPTH: 60 60 
BDE'PT1-I: 8.1 79 
Tovinq dir: 28 ø tai re out : 
Purpose code : 
Area code 
Ceareond, code: 
Valid i ty code: 
300 m Speed: 40 kn•to 
SOrt c d : 37 Kg Total ca t ch; 1019 . 92 CATCH,IHOOR : l 8 99. 70 
SPECI ES CATCH/HOUll \ OF 1'0T. C SAHP 
Sardina pilchardu s 
ScolJlber japon icus 
En9raulis e ncrasi colus 
Total 
weight n umber :a 
lS-46 . 90 5 1 550 
27J . OO 7245 
79.80 4305 
3899. 70 
90 . 9 5 
7 .oo 
2. 0S 
lGo.00 
1902 
190) 
1904 
PROJEC'T STATION: 9 70 
DAT E ; J/12/99 G&AR TYPE ; PT No : l POSlTlON' 1La t N 2718 
start s t op d ur at ion Lonq W 1126 
TJHE : 15:"4:13 15:52:49 9 (ain ) Purpose code: l 
LOG :833S.28 8 335.91 0.6l Area code : 3 
f'DEPTH: 1 5 15 GcarCond.code: 
BDEPTH: 27 31 Vl\lid ity codei 
Towin9 dir: 2l7e Wire out.: 200 Ja Spee d : 40 kn•lO 
Sort.ed: 50 Kg To t Al c a t e h : 99. 28 CATCH/HOUR: 661. 8 7 
SPECIES C>.'ICH/HOUR \ OF TOT . C SAHP 
Sard!na pilchardus 
Campogr amM glaycos 
Spondyliosoma c a.ntharus 
scolllber japoni cus 
weigtlt nuftbere 
401. 8 7 614 7 
176. 27 227 
59. 7J 120 
24 . 00 160 
60. 72 
26 .6J 
9 . 02 
1 . 6) 
1 906 
190 5 
Total ~ ----ioo:oo 
PROJECT STATI ON : 971 
DATE: 6/12/99 C&AR TYPE: PT No: l POSITION : Le t N 2751 
s tart stop d ur•tion 
T IME :17:.tO:·.S 17 :53 :24 1l (min) 
LOG :8709.29 871 0 . 06 0 . 74 
rt>EPTH: 100 1 0 0 
BDEPTH: 173 256 
To win9 dir : 22Se Wire out: 
Sorted: 1 Kg To tal c a tch : 
Purpose code: l 
Area code : 3 
GearCond. c:ode: 
Va lid i ty cod e: 
4 50 m Speed: 40 kn • 10 
Long w 1J24 
1. 24 CATCH:/HOUR: s. 72 
SPECIES CATCH/HOUR \ OF TOT. C SAMP 
Lepidopus cauda tus 
Kaurolieus 1111..1e.lle.ri 
Tota l 
we.iqht nuttbe r ø 
5 . 45 106 95 . 28 
0. 28 198 4 90 
S. 73 100. 18 
PROJECT STATION: 972 
DATE: 7/12/99 CEA.Jl TYP!::: PT No:1 POSITION : Lat N 2802 
s t a rt 
TIME : 02:57 : 40 
LOG :8788.91 
sto p dura tion Long w llOS 
01:16:00 18 (min ) Pu rpcse code: 
8790, 21 l . 29 Area code 
' Ge.arcond. cod e : PDEPTH: 20 
BDEPTH: 73 
'l'o..,i ng dir: 
sor t ed: 32 Kg 
S PE'CIES 
Sa r di n• p ilc ha.rdu.s 
scorrber japon icus 
&n.9 r aulis encra sicolu:a 
Allot heutis s u bulata 
Sepia bertheloti 
Total 
VAlidity code : 
20 
7) 
300 W.ire o ut: 150 m Speed: 4 0 kn•lO 
Tot a l catch: 64 . 26 CA'l'CK/ HOUR: 
CATCH/HOUR 
wei 9ht n umber1.1 
213 . 07 1 01 9) 
0 80 20 
0 . 13 27 
0. 13 47 
0.07 l l 
2 14. 20 
\ OF TOT.C 
99 . 47 
o. )7 
0.06 
0. 06 
0 .03 
---,.;:;; 
214. 20 
SAHP 
1 907 
PROJEC'T STATION: 973 
DATE: 7 /12/9<j GEAR T'tPE: DT No: 2 
stop dura.tion 
POSITION:La t N 2804 
s tart 
TIME :10:30:41 
Long w 1227 
.ll : Ol:OO l l ( min) Purpose code: l 
I.OG : 8856 . 1 1 8857 . 93 1. 76 Area code : 3 
FDE.PTH: 12 3 3 Gearco nd . code : 
BDEPTH: 32 3l Valid .ity code: 
Toving d i r : 2600 Wire out: 160 m s~cd i 30 kn•JO 
SortM' 4 5 Kg Tot.al e a t ch : 70 9 60 CATCH/HOUR ; l.l7 J . 4 2 
SPECIES 
Engr auli s e nc ras i colu!J 
sard i na pi lchardu s 
Dipl odu s bel lott 1i 
Octopu:i v ul qa. ria 
Seomber ja.ponlc u:i 
Allotheutia s ubulata 
Pa.gellus bel l ottii 
Ca mpo9rarrma gl"ycos 
Pomatonals .sa l t a trix 
Loli90 v u lga r is 
Loligo vulga ris 
Tr achurus t ra.c burus 
Total 
CATCH/HOUR \ CP T0T . C 
ve igh t numbers 
682.06 104315 
627 . 10 40065 
JS .61 697 
5 42 4 
5 _ 34 ll 
4 . 65 8 5 2 
J _ 87 19 
l .48 6 
2.17 2 
1 .66 4 
t. ss 116 
0 . 50 10 
1 373 . .41 
4 9.156 
4 5.66 
2. 59 
0. 39 
o . 39 
O. l4 
0 . 28 
0 .25 
o. u 
0.12 
0 11 
0 . 04 
---,.;:;; 
SAMP 
1908 
1909 
191 0 
DATE: 7/12/99 GEAR T YP?.: : PT No:l 
PRO.JECT STAT ION: 974 
POSITION 1 Ut N 283 l 
Long w 12.35 start stop dur at i o n 
TIKE : 14: J O: 00 14: 55: 0 0 25 (adn) PUrpose COdf: : l 
LOG : 9892 . 00 8893. 40 1 <40 Area code = 2 
FOEPTH. 8S 85 GearCond. code = 
DOEPTH: lOS 101 V4lidity code: 
Towing d i r i 1760 Wi r e ou t : 400 m Speed: 40 kn•lO 
Sorted: Total C-'l t ch: CATCH/ HOUR: 
SPECIES CATCH/HOUR \ or TOT . c SAHP 
wei9ht numbers 
NOCATCH o.oo 
PROJECT STAT I ON: 975 
DATE : 7/12/99 GEAR TYPE : PT No:4 POSITION: Ldt N 2837 
start s top dur a t ion Lon 9 W 1209 
TlHE ; 20:31:39 21.0 l:OO ll (mi n} Purpose code : 1 
LOG :9949 . •49 89Sl 09 2 23 Area, code : l 
FDEPTK: S S GearC'ond.code: 
BDEP'l'H: 104 101 Validity code: 
Towinq d ir: 1690 Wire ou t i 150 m Speed: JO kn• lO 
so:rt e d: 34 Kq 
SP&I f:S 
Scomber j aponicu .s 
En9raul is e ncra .sicol u s 
s.t:rdina pilchardu.s 
Total 
Totol CtlltCh; 4 05.12 CATCH/H<>OR : 
CATCH/HOUR \ OF TOT . C 
VC'iqht number a 
725 . 11 18118 
S4 . 35 2950 
4 . 65 70 
784 .11 
92 .u 
6 . 9) 
0. 59 
1 00. 00 
784 . 1 0 
SAHP 
1911 
191.2 
PROJECT STATION: 976 
DATE: 8/12/99 GEAR T'iPE: PT No: 1 POSlTION:LAt N 2858 
st111rt 
TIKE : OS: 22: 37 
LOG : 9022. 2J 
FDEPTH: 25 
SOEPTH: 111 
:Jtop duration 
05: 35 : 1 6 l l (min) 
9023.20 0.95 
2S 
114 
Toving di r: HOø Wi r e ou t: 
sorted: 1 7 K9 
SPECIES 
Scomber japonlcus 
Sardina pilchacdus 
Total 
To t al catch: 
Pur pose code: 1 
Are a code : l 
Gearcond. code: 
Validl ty code : 
Long w lll9 
lSO m Speed: 40 kn• lO 
325. 80 CATCH/ HOUR: 1503.69 
CATCH/HOOR ' OF' 'l'OT . C SAMP 
veiqht nuri>cr a 
148 1.S-4 24692 98.Sl Ull 
22 . .lS 146 1.47 1914 
1 00 . 00 
DATE: 8/12/99 GEAR TYPE: PT No:) 
PROJEC'l' STAT ION: 977 
POSI T I ON: ta. t N 2828 
Long w 1134 start s t o p duration 
TIME : 10: 18 : 1 5 10 : 49 :26 )l {Min ) 
LOG :9070 .55 9 072.43 l 86 
FDEPTH: JO JO 
BDEPTH; Sl 56 
ToW"ing d i r : o Wire out: 
Sortcd: 16 p:;q 
S PECI ES 
S a :rdina pilcha r dus 
Scomber japonicus. 
Trac hinus dra.co 
Total ca t ch: 
Pu.rpo.se code : l 
Area code : l 
Cea rcond. code: 
Validity code: 
200 m Speed : 15 kn• lO 
284 . 06 CATCH/HOUR: 
CATCH/HOUR \ or TOT c 
veight numbe:rs 
548 .13 8880 
.1. Sl 37 
0 . 15 15 
S49 . 79 
99. 70 
0 .27 
0 .Ol 
100 . 00 
5 49 79 
SAHP 
1915 
1916 
PRO.JECT STAT I ON: 978 
DATE : 8/12/99 GEAR TYPE r PT No : l POSIT ION:Ut N 2826 
start 
T I ME :ll : l2 : 29 
LOC ;9097. 92 
FDEPTH : 20 
BDEPTH: 52 
stop durat ion 
1 11 4 2 : 46 10 (min) 
9098 . 68 0 76 
20 
S3 
Purpose code: l 
Area code : 2 
Gea rCond , code: 
VAlidi ty cod~: 
Long w 114 1 
Towinq dir : 7ø Wir e out : 150 Jll Speed t 40 kn•10 
Sorted : ] 7 Kg 
S PECI ES 
Sa rdina p i lcha:rdus 
En9r•ul is encra sicolus 
Scombcr j aponicus 
Toe.a l 
Total ca t c h : 440 . 00 CATCJt/HOUR: 2640.00 
CATCH/HOUR 
we i ght nwnber a 
1128. 96 21792 
1088. 64 67932 
42 1 .92 109 62 
2639. 52 
\ Of' TOT. C SAHP 
42 76 
41 24 
J S.98 
99.98 
1917 
1918 
1919 
PROJ ECT STATION: 9 79 
DATE: 8/12/99 GEAR TYPE : PT No:J POSJTION: LAt N 2819 
start .stop dura t ion 
TIME :15:57 ! 26 16 :22: 34 25 (min ) 
LOC • 9118 . 4 3 9120. 28 1. 82 
FDEPTH: 20 20 
BO EPTlh 4 5 40 
Toving di r : ll l e Wire ou t : 
sorted : SO Kq TotAl catc h : 
SPEClES 
Scomber j a ponicus 
s a rdina p i l c hardus 
Engroulis e n c ra.s i colus 
Tra c h i n otus ovatus 
Total 
Lo ng w 114 7 
Pur po!ie code: 1 
Are a code : 2 
Gea rCond . code: 
V.tlidi ty codc: 
250 m Speed: 40 )m • 10 
50.06 CATCH/HOUR: 
CATCH/HOUR \ OF TOT. C 
W"eiqh t n~ra 
94 . 66 2 1 70 
17 38 295 
7 . 25 1087 
0. 96 2 
120 . 25 
78 . 79 
14 . 47 
6 . 0 ) 
0 . 80 
100. 09 
110 . 14 
SAMP 
19 20 
1921 
19 22 
PROJECT STA.TI ON: 980 
DATr.: : 8/12/99 GeA.R TYPE: PT No:6 POSITION:la t N 2815 
start a t op durat ion 
TIK& :18 :31:48 18:49:1.7 17 (min) 
LOG :9139 .73 9140 67 0. 92 
FDEPTH: S S 
BDEPTH: 18 40 
Towing dir: 140 Wire out: 
Purpos e code: l 
Area code : l 
Gearcond . code: 
Validity codu: 
ISO :n Speed: JS kn •10 
Long w 1 154 
Sorted: 35 K9 Totol co.tch: 1012 . 74 CATCH/HOUR: 10633. 20 
SPECIES CATCH/HOUR \ OP TOT . C SAHP 
lieight nunbcu 
S a r d i na pilcha.rdus 
Engraulis encras i colu.11 
Allothe utis s ubulata 
1 0620.00 349141 99 . 88 
0 . 1 1 
0 . 01 
1923 
1 2 . 00 1800 
1. 20 300 
To t al 106ll . 20 ~ 
PROJEC'T STATION: 981 
DATE: 8/12/99 GEAR TYPE: BT No : 2 POSITION: Lat N 2813 
s tart s top duration 
TI ME :23:07:22 2l :2S1 4 8 18 (min) Purpose code : 1 
LOG : 918). 7l 9184 . 82 1. 06 Arct11 code : 2 
Lon9 w 1211 
FDEPTH: 4 5 45 GearCond . code: 
BDEPTH : 45 45 V.alidity code: 
Towing dir : HOø Wi r e out: 200 m s~: Jl kn•lO 
Sort cd: 34 Kq 
SPECIES 
Trachurus t r a churus 
Scomber jeiponicus 
Engrau l i s encrasicolus 
Pomadasys inc i sus 
Page llus acarne 
Ar9y:rosorws hololepldotus 
s ardina pilchar dus 
Pagc llus bellottii 
Trachinus draco 
Boops boops 
Che l idonichthys obscurus 
Hullus surmu.letu .s 
Onbri na cirrosa 
Tr iaopter us lus cus 
Pegusa los car is 
Dipl odus bcllo ttii 
Sep ia o :rbignyanA 
Spondy l io:i:oma cantharua 
Total 
Tota l ca t c h : C~TCH/HOUR: 789 . 6 3 
CA'I'CH/HOUR \ OF TOT , C SAHP 
weigbt null"ber s 
117 . 20 77 10 
254 . 80 14 20 
4 2 . 80 3200 
18.40 440 
30.80 160 
JO , 00 3 
20 . 80 510 
16.20 160 
15.20 )60 
9 . 20 240 
s 20 100 
3 . Ol 10 
2 . 80 20 
1.20 lO 
0 .80 l 
0 . 80 .20 
0.20 20 
0.20 20 
789 . 61 
4 0.17 
l2 . 27 
5. 42 
4 .86 
3 . 90 
l .80 
2 . 6) 
2. 0S 
1.92 
1.17 
0 .66 
0. 38 
0 .35 
O. lS 
0 . 10 
0.10 
0 03 
O. Ol 
99. 99 
1 925 
1 92 4 
1926 
1 9 27 
PROJ'ECT STATIOH : 98 2 
DATE: 9/1 2/99 GEAR TYPE: PT No :l POSJTION : LAt H 28 3& 
s t aX"t s t op du:rotion 
Tl tre : 05:20:2 1 05:32:17 1 2 (min) 
1.0C : 9 245 .63 9246. 4 ) 0 8 0 
l'1>f!PTH: 20 20 
BDf!PTK : 64 65 
To'Wing dir : 64e 1'1.lre out: 
Sorted: ll Kg 
SPEC IES 
Sard i na pl l c hu;dus 
Scomber j a ponicus 
Tr.ac hinus draco 
Tota l 
T o tal catc h : 
Lonq w 1140 
Purpose code: 1 
Area cod~ : 3 
Gearcond . code: 
Va lidity code: 
UO Ill Speed: 4 0 tn• lO 
6 2 . 8 4 CATCH/HOUR : 
CATCH/HOUR \ Of' TOT C 
weight num.be re 
225 .60 3890 
82.00 1810 
6 . 60 9 0 
314 . 20 
71.80 
26 . 10 
2 .10 
100. 00 
ll4. 20 
SAHP 
1928 
1929 
PRO.JECT STAT ION: 981 
DATE: 9 / 12/99 GEAR TYPE.: PT No. 6 POS IT I ON: Lat N 2900 
s tart 
TIKl: : 2) : 40:)2 
LOC :9424 . 88 
FDEPTH : S 
BDEPTH: JO 
s t o p durAtion 
21:Sl:l l 11 (mln) 
94 2S . 59 0. S8 
s 
29 
Towi ng dir : 600 Wir e out : 
Purpose code: l 
Are a. code : 2 
Gearcond. code: 
Validity cod~ : 
150 m Speed: 15 k:n• 10 
LOn9 W 1 037 
Sort ed : 77 Kg Total cAtch: 2184 . 24 CATCH/HOUR1 11914 . 04 
SPECIES 
Sard i n• pi lcha:rdu s 
Engraul is e n crasicolus 
Scomber jAponicus 
CMl idonichthy s l u cernA 
Pa 9el lus .tcarne 
Di plodus bellottli 
T rachur us t rac hurus 
Total 
CATCH/HOUR ' or TOT. c 
weig h.t nwnbers 
11522 . 29 550058 
96 . 38 1 0882 
87 . os 1707 
74 . 62 U l 
68 ..40 9Jl 
37. 31 46 4 
27 . 98 775 
11914.03 
96 . 71 
0 8 1 
0 73 
0 . 6 3 
0 . 57 
O. ll 
0 .2l 
99.99 
SAMP 
1930 
1911 
PROJECT STATION: 984 
DATE: 10/12/99 GEAR TYPE: PT No:l POSITlON : Lat N 2914 
s tart stop du r a Uen 
TIME : OS: lS; l8 OS:28: 4S 13 (min) 
LOG :9476 . 74 9 477 59 0 . 83 
FDEPTH : 1 5 l~ 
BDEPTH : 56 58 
Towin9 di r : J 25 o Wire out: 
Sorted: 37 Kg 
SPEC J ES 
!:ngraulis e ncr a.s i colus 
s ardina pilehardu n 
Bolone svetovidovi 
Total 
Total ca t c h : 
Lonq w 10 34 
Pu r posc code: l 
Area c ode : l 
GearCond . code: 
Validity code: 
1 50 m S~ed: 40 kn• 10 
7 4 . 62 CATCH/HOUR: 
CATCH/ltOUR 
wciqht nwrbers 
183.88 13851 
160 . 25 3572 
0 . 28 5 
34 4 . 41 
\ OFTOT . C 
Sl 39 
46 . Sl 
0 . 08 
100 . 00 
3U .40 
SAMP 
Ull 
191 2 
CATE: 10/ll/99 GEAR TY'PE: PT No: J 
PROJt;CT STATI ON: 985 
POSITION:La t N 291) 
Long W 1007 øt•rt stop durat ion 
T JME :14119:01 H : 41:Sl 21 (min) 
LOG : 9565, 15 9566. 77 l. 60 
FDEPTH: 20 20 
BC&PTH: 39 42 
Toving dir : 215e wir e out: 
sorted: 17 K9 Tot•l catch: 
SPECICS 
Sardina pilcharduø 
Total 
Purpose code: 1 
Area code : 2 
Cea.rCond. code : 
V•lidity code: 
2"0 m Speed: .co Jcn• 10 
719 . 20 CATCH/HOUR: 1928 JS 
CATCH/HOUR \ OP TOT. C SAKP 
v c iqht nwaber:i; 
1928 . lS 36003 100 . 00 l9J.I 
1928 . )5 100. 00 
PROJECT STAT10N: 986 
OATE:l0/12/99 GEAR TYPE: PT No : 6 POSITION:Lat N 2948 
atart :s top duration I.on9 W 954 
TIME 1191 00: 45 19: :1:4 t 32 24 (min) Purpose code: 
LOG :9607 . 93 960922 1.27 Area code 
FOEPTH: 10 10 Ge11.rcond -code: 
BDEP'l'K: 36 ll Validity code: 
To\.l'ing dir: 220e Wire out: 150 in Speed: 33 kn•10 
sorted: l4 Kq Tot"'l catch t 1004. 40 CATCH/HOUR : 2511 00 
SPECIES 
s.udina pi lchardus 
sco~r japonicus 
Diplodus vul9arh 
Trachurus t rachurus 
Pomadaay:s lncieu:s 
En<Jrauli:J encra:iicol us 
Boopo. boops 
Po9rllu.ø acarne 
Sa.rpa solpa 
CheUdoni.chthys lucerna 
Spondylio.soSM cantharus 
Pagellus bellotti.i 
Brlone øvetovidovi 
Total 
CATCH/HOUR \ OF TOT. c SAMP 
\f'eight nuøiber.a 
654.00 148)5 26 .05 193$ 
628. 50 8758 25.0J 1938 
595.SO 2715 23 72 
192. 00 1825 , 65 1937 
157. 50 1325 6 . 27 
,1.50 17750 J 6< 1936 
88. 50 600 l Sl 
31 . 50 »• l lS 11.so 75 l 15 
12 00 
" 
0 . 48 
10 50 150 0.42 
9 00 
" 
0. 36 
9 00 150 o. 36 
2511. 00 J:Go.00 
PROJECT STATION: 987 
OATE:ll/12/99 GEAR TYPE: PT Not4 POSITION: Lat K 3005 
&tart stop duntion 
Tita: 100~26:18 00:57:23 31 {.min) 
LOG 19655.58 9657 . 39 1 . 79 
F'DEPT H: 5 5 
BDEPTH 1 Bl 95 
To\o' ing dir: 284e Wire out: 
Sorted 1 38 Kg 
SPECIES 
Engraulis encraaicolus 
Tra churua t rachurus 
Scombe r japonicus 
Allothe:utla subulata 
Total 
Total ca t ch: 
Long W 94 5 
Purpos.e code i 1 
Area code : 2 
Ge arCond . code: 
Valid i ty code: 
1 50 m Speed: 40 Jcn•lO 
152 .4 2 CATCH/HOUR: 295.0l 
CATCH/HOUR '\ or TOT c Sl\MP 
veight nu:obcrs 
291.57 )1008 
1.12 2 
0. 2l 4 
0 . 08 15 
29S.OO 
99 . 51 
0 l8 
0 08 
0 Ol 
100. 00 
1939 
PROJECT STAT ION: 988 
DATE: 11/12/99 GEAR TYPE· PT No: 1 POSITIOH: Lat N 304 0 
atart stop duration 
TlK2 ·12:48 : 06 11: 11 : 06 23 (min) 
LOC : 9755, 54 9757 . 14 L SS 
PDtPTH: )0 20 
BDEPTH: Sl 50 
Tovin9 dir: 200e Wire ou t : 
Sorted: 37 K9 
SPECIES 
EnCJi:aulis e ncr.,, s.1.colus 
Trachurus trachurus 
Lepidopu s caudatu• 
Sconiber japonicuø 
Allotheutis subulati!o 
Total 
Tot.t.l catch : 
Long W 955 
Purpos e code: 
Area code : 
GeorCond.code: 
Validity code · 
200 m Speed: 4 0 
229 . 20 CATCH/lfOUR: 
CATCH/HOUR \ OF T0T, C 
.,..eight nwnbcr!l 
585 , 70 46717 
7 20 10 
4 0 7 3 
0' 78 3 
0.16 4 7 
S97. 9 1 
97' 96 
1.20 
0 ' 68 
0. ll 
0 03 
100 00 
597. 91 
SAMP 
1940 
PROJOCT STAT IOK: 989 
DATE112/12/99 GEAR TYPE: PT No: 3 POSITION:Lat N JlSl 
øt.t.rt ~top du r at ion 
1'tHe :13:2J:02 1J.JS:07 12 (min) 
LOC ·9992 . 76 9993 . 60 0 . 81 
FDEPTH : 20 20 
BOEPTH : 30 l1 
Towing dir : 220e Wire ou t : 
Sorted : ll Kq 
SPECl&S 
Engraulia enci:aaicolus 
SardiM pilchardus 
Lepidopus caudatus 
Trachurus trachuru:a 
sco~r j a ponicu• 
Pagelluø acarne 
Total 
Total catchi 
Lon9 W 935 
PUrpose code: l 
Area codc : 2 
CearCond- code: 
Va lidity code: 
240 tr1 Speed: 40 Jcn•lO 
164 .24 CATCH/HODR: 
CATCJt/HOUR \ OF TOT C 
veight n~rs. 
sss . so 55505 
220 50 15225 
26.20 15 
7 . 50 2S 
6 . 40 110 
5 . 10 10 
821. 20 
67 . 64 
26 .85 
l.19 
0 91 
0 ,. 
0.62 
~ 
821. 20 
SAHP 
PROJECT STAT ION: 990 
DATE: 12/ll/99 CCM TYPE: PT No : 4 POSITJON : L4t N l219 
start 
TIHE : 21:4 7: 54 
LOG : 75.ll 
FOEPTH: 10 
BDE:PTH: 46 
stop duratton 
22:16:34 29 (lllin) 
76.90 1.56 
10 
•• 
Purpoøe c:ode: 1 
Area code : 2 
cearCond. code: 
VaUdity code: 
Long w 922 
Toving dir: lOe Wire out: 150 111: Speed: 36 Jcn• lO 
Sort ed: 3 5 1'.q Total ~•tch: 292 66 CATCH/\-IOUR: 605. 50 
SPECIES CATCH/HOUR \ OF TO'!'. c SAKP 
veight numbers 
En9r aulis encrasicolus 488 ' 28 36958 80 .64 1943 
Sardina pilcha rdus 9) . 68 2648 15.47 1'344 
Lepidopus. c4udatus 12.91 6 2.13 
TrAchurus trachurus l 68 6 o. 61 
Pagellus ocarne l S? 6 0 ' 42 
Stromateus fiatola l" 2 0' ll Diplodus vulgar.i:s l OJ 2 0.11 
Allotheutis subu l ata 0.99 430 0.16 
Chelidon ichthys lucerna o. 21 l 0. 0) 
SepiolA rondel eti 0.17 so 0 . 0J 
Totd ~ ~ 
PROJf:CT STAT ION: 991 
DATE: l J/12/99 G&AR TYPE: PT Ho:6 POSITION: Lat N 32JJ 
star t 
TJKE :04i44:24 
LOG : 141. 60 
stop dura tion 
05: 03:43 19 (111.i.n) 
142 77 1.16 
FPEPTR: S 
BDEPTH: 36 
Towing dir: 
Sorted.: 58 Kg 
SP.ECIES 
Sa.rdina pilcharduø 
Scomber japonicus 
Trachunu1 t r achurus 
Diplodus s4rg us • 
I.A!pidopus cauda tus 
Eoqrauli:i r n c r.!l-sico lus 
Dicentra.rchus labr.t.x 
Chel.idonicbthya lucerno 
Total 
s 
so 
144e Wiro out: 
Total c•tch: 
Purpose code: 
Area code 
Gear<: ond. code : 
Validity code: 
lSO 11 Speed: 40 
Lon9 w 920 
kn•10 
480 . 40 C>.TCH/HOUR: 1517, OS 
CATCH/HOUR 
-weight nu.abera 
1400 . 59 29507 
48 . 51 644 
37.58 76 
12 . Sl 1l 
10. 80 6 
4 . SS lOl 
2 . 08 3 
0. 44 ) 
1517 . 06 
\ OFTOTC 
92 .32 
). 20 
2.48 
0.82 
0 . 71 
0. 30 
0.14 
0.03 
100.00 
SAMP 
1945 
Annex Ill Instruments and fishing gear used 
The Simrad EK-500, 38kHz echo scientific sounder was used during the survey for fish 
abundance estimation. The Bergen Echo Integrator system (BEi) logging the echogram raw 
data from the sounder, was used to scrutinize the acoustic records, and to allocate integrator 
data to fish species. All raw data was stored to tape, and a backup of the database of 
scrutinized data, stored. The details of the settings of the 38kHz where as follows: 
Transceiver-1 menu 
Display menu 
Printer- menu 
Bottom detection menu 
Transducer depth 
Absorbtion coeff. 
Pulse length 
Bandwidth 
Max power 
2-way beam angle 
SV transducer gai n 
TS transducer gain 
Angle sensitivity 
3 dB beamwidth 
Alongship offset 
Athwardship offset 
Echogram 
Bottom range 
Bottom range start 
TVG 
Sv colour min 
TS Colour minimum 
Range 
TVG 
Sv colour min 
Minimum leve) 
5.5-7.5m 
10 dB/krn 
medium (lms) 
wide 
2000 Watt 
-21.0 dB 
27.45 dB 
27.65 dB 
21.9 
6.8 dg 
-0.03 dg 
0.06 dg 
l 
lOm 
lOm 
20 log R 
-67 dB 
-60 dB 
0 - 50 or 0 -100 m and 100 - 350m 
20 log R 
-63 dB 
-40dB 
A calibration experiment using a standard copper sphere, performed in Baia dos Elephantos 12 
August 1999 gave the following results: 
Sv Transducer gain 27.45 dB 
Ts Transducer gain 27 .65 dB 
2 
Fishing gear 
The vessel has two different sized "Åkrahamn" pelagic trawls and one "Gisund super" bottom 
trawl. For all trawls, the Tyborøn, 7.8m2 (1670 kg) trawl doors were used. Complete 
drawings of the trawls used are included. 
